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TYPE JR, shown driving a small pump. This is a simplified 
turbine design of rugged and reliable construction for low 
horsepower requirements and minimum first cost. Rated up 
to 45 hp, 4000 rpm. Maximum steam conditions — 250 psig, 
500 F. and 50 psig exhaust pressure. 


TYPE YR, here driving a boiler-feed pump. This is the 
standard Elliott mechanical drive turbine preferred all 
over industry. Five sizes — capacities up to 2000 hp, 
speeds to 7000 rpm. Steam conditions up to 600 psig, 
750 F. and 75 psig exhaust pressure. 


ELLIOTT 


GEARED YR turbine, shown driving a com- 
pressor. Gears may be flexibly coupled or built- 
in, with gears accurately hobbed, and complete 
lubrication system supplying oil under pressure 
to bearings and gear contact points. 
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HIGH BACK-PRESSURE turbine, shown driving a boiler- MULTISTAGE turbine, shown driving a compressor. Photo 
feed pump in an oil refinery. These turbines using basic shows single-valve turbine, but multi-valve designs can be 
wearing parts of the standard YR, but with extra heavy furnished. Speeds up to 11,000 rpm, steam conditions up to 
casing and readily removable extra-packing glands. Good 850 psig, 850 F, Condensing and noncondensing ratings 
for exhaust pressures up fo 250 psig. 400 hp and up. Custom-built to your requirements. 


the name you can depend on 
for all Mechanical Drive Turbine needs 


WHATEVER YOUR REQUIREMENTS, the Elliott line of turbines can provide 
the simple, reliable answer. From the smallest type JR up to the 
largest multistage, Elliott mechanical drive turbines have the design, 


the construction and the flexibility to do the job right. 


TURBINE-GENERATORS TURBINES MOTORS GENERATORS DEAERATING HEATERS EJECTORS CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 
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Picture of Low Cost Steam Trapping... 


The Armstrong steam traps pictured 
above are ina field processing plant 
in Oklahoma. It’s a nice installation 
—traps neatly installed in bypasses, 
lines well insulated, blowdown 
valve below each trap. Obviously, 
no corners have been cut to save 
nickels. Then, what do we mean by 
“picture of /ow cost steam trapping.” 
Simply this: 


Low cost traps—the price tag doesn’t 
read any lower, but, because of high 
Capacity, you can usually select an 
Armstrong trap one size smaller 
than other makes. 


Low cost installation — Armstrong 
offers a choice of either side inlet- 
side outlet or bottom inlet-top out- 
let traps in most sizes so that hook- 
ups can be made with a minimum of 
labor and fittings. All traps can be 
equipped with internal check valves, 
and the three smallest traps are avail- 
able in integral strainer style. These 
optional built-in features mean low- 
er installation costs. 


Low cost maintenance—Armstrong 
traps last for long periods without 
repairs because the valves and seats 
are corrosion-resistant, file-hard 
chrome steel, ground and then 


ARMSTRONG MACHINE WORKS 


810 Maple Street 


- Three Rivers, Michigan 


IMSTRONG STEAM TRAPS 
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lapped together; and all other work- 
ing parts are corrosion-resistant 
stainless steel. Materials and 
workmanship are unconditionally 
guaranteed. 

Low production costs—because Arm- 
strong traps provide fast drainage 
and have large air handling capacity, 
they provide maximum output from 
steam heated units and give a bigger 
return on equipment investment. 
They save steam, too, through re- 
duction of non- productive radiation 
losses and freedom from leakage. 
For low cost trapping it pays to spe- 
cify “traps shall be Armstrong.” 


ASK FOR CATALOG 


Complete selection, installation, 
maintenance and trap data in 
the useful 44-page Steam Trap 
Book. Call your local Armstrong 
Representative or write Arm- 
strong Machine Works. 


ARMs Tag 
STN Tap 
CT) 
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© CLOUD-SEEDING experiments 
to increase winter snowfall in Cali- 
fornia have had some success, accord- 
ing to a recent report to the American 
Meteorological Society meeting at 
New York University. 

More observations are needed, 
however, to determine finally whether 
man has learned how to make snow 
at will, said meteorologist Charles 
L. D'Ooge of the U. S. Naval Ord- 
nance Test Station, Inyokern, China 
Lake, Calif. 

In the three years before the ex- 
periments, the greatest snowfall oc- 
curred when the temperature dropped 
to 12 F. Since the experiments, he 
said, the region gets maximum snow- 
fall at a higher temperature of 25 F 
as well. Since the temperature falls to 
25 more often than to 12, the net 
effect is an increase in total snowfall. 





Power companies with hydroelec- 
tric plants along streams and lakes 
in the Sierra Nevadas are attempting 
to increase winter snowfall there, 
Mr. D’Ooge said, because more melt- 
ing snow will yield more power. 


© CONSOLIDATED EDISON CO. 
of New York has announced the 
purchase of eleven 138-kv outdoor 
compressed-air breakers from 
Westinghouse. They will have an 
interrupting capacity of 10,000,000 
kva. 

These are the first outdoor com- 
pressed-air breakers of this rating 
to be built for an electric utility by 
an American manufacturer. They 
will operate at air pressures of ap- 
proximately 350 psi. 
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© BECAUSE OF the increasing in- 
terest in higher operating tempera- 
tures and pressures for greater effi- 
ciency of chemical and metallurgical 
processes, the Alloy Casting Insti- 
tute has reprinted a paper entitled 
Corrosion by Aqueous Solutions at 
Elevated Temperatures and Pressures, 
presented by Dr. F. H. Beck and Dr. 
M. G. Fontana, Ohio State Univer- 
sity, at the Ninth Annual Conference 
of the National Association of Cor- 
rosion Engineers. 

Dr. Beck and Dr. Fontana are in- 
vestigating commonly used alloys of 
the 18-8 variety (CF-8 and CF-8M) 
and high nickel grades in a variety of 
corrodents. Modifications of these 
alloys will be studied to develop 
improved corrosion resistance and 
methods for inhibiting corrosive at- 
tack. The Beck-Fontana paper deals 
with preliminary results which sug- 
gest the possibility of utilizing mi- 
nute amounts of inhibiting agents in 
chemical fluids. 


© AMERICAN SOCIETY OF 
HEATING and Air-Conditioning 
Engineers elected John E. Haines 
president at the 61st Annual Meet- 
ing held in Philadelphia, January 
24-27. He is vice-president of 
Minneapolis-Honeywell Regulator 
Co., served the Society as first vice- 
president during the past year, and 
held the office of second vice-presi- 
dent in 1953. 


© TWO new determinations of the 
velocity of light have been made by 
National Bureau of Standard scien- 
tists. Although carried out inde- 
pendently by widely different meth- 
ods, the two determinations give 
precise values that are in close agree- 
ment. They also provide confirma- 
tion for the higher values of electro- 
magnetic wave velocity that have 
been consistently obtained by micro- 
wave measurements since World War 
II. 

Velocity of electromagnetic waves 
has been a subject of investigation 
for many years. In the period pre- 
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ceding World War II, the value 
299,776 + 4 kms per sec was gener- 
ally accepted as an average of the 
findings of the various laboratories. 
However, since the war higher values 
have been obtained by most investi- 
gators, largely through measurement 
of the velocity of propagation of 
microwaves. Consideration of this 
more recent work has led to an aver- 
age value * of 299,793 +1 km per sec. 
The results obtained by the Bureau 
give 299,792 +6 km per sec by the 
molecular constants method and 
299,795.1 +3.1 km per sec by the 
radio interferometer. 


© ELECTION OF D. C. Hormell, 
chief engineer of Pioneer Service 
& Engineering Co. of Chicago as 
vice-president and chief engineer 
has been announced by Fred C. 
Kellogg, president of the company. 
Mr. Hormell, who has been associ- 
ated with the company for the past 
25 years, is a mechanical engineer- 
ing graduate of West Virginia Uni- 
versity. 


© JUNIOR SCIENTISTS of today 
will be senior scientists of tomorrow. 
One organization that has fully rec- 
ognized this for years is Westing- 
house, which makes yearly awards to 
young high school students for out- 
standing achievements in science and 
technology. Another recent example 
to come to light is that of Central 
Scientific Co., which may provide 
another answer to industry's shortage 
of skilled technicians, scientists and 
engineers. 

Central Scientific Company, one of 
the leading manufacturers of sci- 
entific instruments, is now distribut- 
ing a number of educational hobby 
kits, designed by experts, to inspire 
children from 8 to 18 to develop sci- 
entific talents and acquaint them with 
many career opportunities. Because 
children learn by doing, these kits 
provide them with necessary ma- 
terials and instruction to pursue 
various types of hobbies. 

There is an electronics kit produced 
by RCA, with which a young person 
can build battery-operated radio 
transmitters and receivers, and per- 
form other experiments in electronics. 
There is a medical training kit, pro- 
duced by Bauer and Black, designed 
to show some of the basic facts about 
the human body and how to apply 
simple first aid measures in emergen- 


cies. A rock detective kit produced 
by Geological Institute of America 
contains basic tools and scientific in- 
formation for the study of geology. 
American Optical Co. has provided 
an optical kit for the study of the 
basic principals of optics, and finally 
there is a weather kit produced by 
Taylor Instrument Companies, from 
which the young person can learn 
how weather instruments work and 
how to read the signs that determine 
the weather. 

These kits range in price from ap- 
proximately $15.00 to $30.00, and if 
you are interested in getting any of 
them for your own children or as 
gifts, the Engineers’ Preview Editor 
will gladly tell you how. However, 
please DO NOT order them from us, 
and DO NOT send us any money. 
We're not selling them. 


© TWO PLANTS on the American 
Gas and Electric System — Kanawha 
River and Tanners Creek — were the 
most efficient steam-electric generat- 
ing stations in the nation in 1953, 
according to the annual report of the 
Federal Power Commission. 

Kanawha River Plant at Glasgow, 
W. Va., owned by Applachian Elec- 
tric Power Co., an AGE subsidiary, 
topped the nation’s plants with a 
9,170 Btu per kwh heat rate. Tanners 
Creek Plant at Lawrenceburg, Ind., 
owned by another AGE subsidiary, 
Indiana & Michigan Electric Co., 
was rated second with a heat rate of 
9,329 Bru per kwh. 

According to past annual reports 
of the FPC, the American Gas and 
Electric System has had the nation’s 
most efficient plant every year since 
1950. 











More on the Power Plant 
Trouble Shooter 


IN REFERENCE to the article on 
page 76, March issue, when taking 
over an old system, particularly one 
that has operated 4 P.M. to 8 A.M. in 
the wintertime and 5 P.M. to 7 A.M. 
in the summertime, many conditions 
are discovered that attest to the 
remarkable ruggedness of electrical 
equipment. One system, which for 
years had operated at 1150 v, 125 
cycles, had transformers only partly 
filled with oil, and another had noth- 
ing but cobwebs in it. So far as known, 
no fatalities had resulted and ground- 
ing of secondaries was unknown. 

Most of the transformers were 
fused with sizeable pieces of copper 
wire in porcelain plug-type cutouts. 
There was no fuse blowing, of course, 
although at times there were inter- 
ruptions due to the “falling out” of 
the fuse plug which depended merely 
on the “spring” of the contacts to 
hold it in place. In the case of joint 
use with the telephone company, a 
telephone lineman was struck on the 
head by a falling plug and made un- 
conscious, held only by his body belt 
from falling to the ground. 

The addition of a copper cent to 
plug fuses, not uncommon even today, 
made fuse blowing at the house serv- 
ice fuse for branch circuits an impos- 
sibility. 

Where the system had once been 2 
phase 4 wire, later changed to 3 


phase, many 2 phase motors still 
remained in operation, and the trans- 
formers used were 2200/220-v units 
without Scott tap, so the motors 
operated with unbalanced voltages 
between two sets of the lines. 

Concerning fuses, a most trouble- 
some fault was to find 440-v fuses 
mounted on slate bases that were not 
free from metallic veins, with the 
result that overheating of the base 
resulted and even shocks were expe- 
rienced with fuses removed, due merely 
to the leakage. 

Three-pole knife switches operat- 
ing at 440 v often had yokes made of 
impregnated compressed paper. Dur- 
ing the process these had been 
bleached and not sufficiently cleansed 
before impregnation, so the yokes 
heated and even burned up, causing 
short circuits. 

A rather amusing incident occurred 
when a report was made to an insu- 
lator manufacturer that all the insu- 
lators furnished were defective. In- 
spection indicated that the system 
designed for 33 kv operation was being 
temporarily operated at 13.2 kv. The 
operator made tests using a so called 
“buzz stick”’ where the test gap was 
set for 33 kv so there was no sound of 
an arc-over on the test gap and no 
sound in the detector telephone. It 
required some diplomacy on the part 
of the insulator salesman to tell the 
operator he was wrong in his test. — 
C O. von Dannenberg, Brooklyn 3, 
N.Y. 
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Resists Wear! 
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Switch now to Sinclair Gascon® Oils for top anti-wear 
lubrication and longer engine life in your diesel engines. 


Actual performance results prove that the superior GASCON Oils 
eliminate stuck piston rings, reduce carbon deposits on vital engine parts, 
cut cylinder wear to a minimum... and improve the ratio 

of KW-HRS. per GALLON of Lubricating Oil. 


Sinclair GASCON and GASCON H.D. Oils can save you money by assuring 
longer bearing life... higher productivity . . . lower operating costs. 


See your Sinclair Representative today for further information 
or write Sinclair Refining Company, Technical Service Division, 
600 Fifth Avenue, New York 20, N. Y. There’s no obligation. 


SINCLAIR 
GASCON OILS 
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HERE'S WHAT 
THEY TELL US" 








THE STAGGERING RAPIDITY 
of changes occurring in atomic re- 
actor development has been the sub- 
ject of considerable correspondence 
between our editor and a correspond- 
ent abroad. In a recent letter, Editor 
Kramer wrote: 


The Shippingport Station undoubt- 
edly was out of date before construc- 
tion even started. However, it is 
a start and I understand that before 
the Station is completed it may be 
more economical in point of power 
per pound of fuel than the designers 
originally expected. As I understand 
it, the rate of breeding has been 
——— up and that, of course, would 
result in a great plutonium produc- 
tion. 

The carbon dioxide cooled reactors 
at Calder Hall probably will not 
be very economical either, but if 
they can produce power for seven 
tenths of a cent per kilowatt hour, 
as I have recently read, they are 
coming pretty close to competitive 
power in England. It will be very 
interesting to see how the perform- 
ance of this Station turns out. 

Over here, as I pointed out in 
Atomics, the most important develop- 
ment is the fact that the Babcock & 
Wilcox Company has taken over 
the study of the liquid metal fuel 
reactor system developed at Brook- 
haven Laboratories. In my opinion, 
this offers the most promising scheme 
for producing competitive power, and 
I am quite certain that a start on 
this type of plan will be made over 
here before very long. 

There is no question but that 
American manufacturers, particularly 
the boiler and electrical manufac- 
turers, are very much interested in 
the development of atomic power 
and all of them are working at it. 
I think that we will begin to see 
some tangible results in a year or two. 


England’s Calder Hall is a 50,000 
kilowatt plant and really will be the 
first actual atomic power plant in the 
world. 


RAYMOND C., KELLY, Executive 
Manager, Cooling Tower Institute, 
queried : 


Would there be any chance that 
your morgue files might contain as 
many as 12 or 15 copies of the article 
entitled ‘“‘Induced Draft Cooling 
Tower Test Performance”’ by E. S. 
Gray which was published in the 
February 1944 issue of POWER PLANT 
ENGINEERING magazine? If your 
files do not contain copies of this 
article would it be with your permis- 
sion that we made photocopy prints 
of it for distribution to our Cooling 
Tower Institute technical subcom- 


mittee which is now reviewing the 
subject of cooling tower test per- 
formance? 


Yes, indeed! Jt is always grati- 
fying to extend permission for this 
dissemination of technology. 


IT WAS GOOD to know also that 
E. T. Lauriat of Ohio had an interest 
in our February 55 Engineers’ Preview 
page. We don’t blame him one 
bit for questioning that word ocosity. 
It can’t be found in the dictionary or 
anywhere else, but because the entire 
quotation in any case was mostly 
foolery and nonsense, we left it in. It 
might have been jocosity. 

The whole thing is a good example 
of what a famous writer, Dr. Johnson, 
once called “‘sesquipedalian verbi- 
age.”’ Anyway, it’s fun to read. 


R. A. BUDENHOLZER, director, 
American Power Conference, wrote: 


Thank you for the excellent cover- 
age given to the American Power 
Conference in your March issue. 
The manner in which it was written 
is interesting, and I think it did a 
lot to help the reader get a clear 
picture of the scope of material to be 
covered in each field. 


A NOTE from D. K. Reece, Dowell 
Incorporated, said: 


You may be able to help us solve a 
problem. . . . We need a flow dia- 
gram showing the operations of a 
power plant from the beginning to 
the end. What we are looking for is 
something on the pictorial side and 
not a straight technical flow sheet. 

We need this drawing for use by 
our field engineers. If you have any- 
thing that you think might be suit- 
able, we would certainly like to have 
250 copies. 


Unfortunately we did not have 
any such sheets in quantity. But 
assuming that Mr. Reece was think- 
ing of steam power plants, our execu- 
tive editor searched his own personal 
engineering file, which we discovered 
to be an excellent source of pictorial 
representations. Mr. Reece thought 
so too. Within a few days he wrote 
Chester Earle: 

We certainly appreciated your co- 


operation in lending us these draw- 
ings. They were just what we needed. 


REQUESTING PERMISSION to 
reprint in Byjac News the article en- 
titled The Canned Pump, October 
54 issue, page 89, W. N. Beadle, 
Byron-Jackson Co., noted: 


This house organ is distributed to 
our own BJ employees — at no cost 
whatever. That is, there is no com- 
mercial angle in the publication. 

You will appreciate that we are 
proud of what we have been able to 
do for the U. 8. Atomic Energy Com- 
mission, as outlined in your October 
story. 

It might be of interest to you to 
know that we also supplied some 
special pumps for operation in the 
world’s first atomic-powered sub- 
marine — the Nautilus. 


We were much pleased to see the 
article reprinted in Byjac News. 


VERY PLEASANT WORDS came 
to us from D. T. Burton, resident 
engineer, Machinery Division, Mu- 
tual Boiler and Machinery Insurance 
Co.: 

PCWER ENGINEERING is excellently 
compiled; the articles are clear, con- 
cise and written in an interesting 
manner. 

My eldest son in high school also 
reads the magazine thoroughly, es- 
pecially the “POWER ENGINEERING 
Handbook”’ — results: highest marks 
in science and engineering subjects. 


WE JUST LEARNED from the 
University of Wisconsin that the 
Power System Protection Institute, 
originally planned for May 9, 10, 11, 
had to be postponed until June 1, 2, 
and 3. The Institute will cover the 
fields of Industrial Power Systems, 
Distribution Systems, and Relaying. 

The forum last year was so suc- 
cessful that this year there will be 
two: one on Industrial and Distribu- 
tion Systems, and the other on Re- 
laying. 
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“| guess more of us would win safety 
awards for no accidents if all we did was 
pack felt washers in cellophane sacks.” 
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Never leave 


dependability 


out of your fuel picture 


A sailboat has no choice—it must depend 
upon an undependable wind for locomotion. 
Fortunately, you have a choice in fuels for 
your firing system. Select the fuel known for 
complete dependability — Bituminous coal! 
It’s the one fuel which gives you: 
Dependability of Supply—Bituminous 
coal provides, for centuries to come, an inex- 
haustible source of low-cost heat and energy. 
The vast Bituminous fields served by the 
B&O contain a great variety of outstanding 
coals for every purpose. 

Dependability of Cost—Cost is kept low 
and stable thanks to the advancements made 
by modern mechanized mining. And coal is 
economical and safe to store. 


Call on our Coal Technical Service! You 
will receive authoritative information on 
how to select the right Bituminous coal for 
your specific firing job... how to make the 
most of your fuel dollar. Ask our man! 


Write: COAL TRAFFIC DEPARTMENT 
BALTIMORE & OHIO RAILROAD 
ee ? BALTIMORE 1, MARYLAND 
& 
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Constantly doing things — better ! 
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@ Engineers tell us Yarway Remote 


Liquid Level Indicators are the most de- 
pendable boiler insurance they can have. 


Instant ... accurate... brilliant . . . con- 
tinuous readings of boiler water level are 
seen on the panel or wherever you wish in 
your plant. You know the readings are 
right because they are controlled by the 
boiler water itself . . . by the pressure dif- 
ferential between a constant head of water 
and the varying head in the boiler drum. Jn- 
dicating mechanism is never under pressure. 


Yarway Indicators may be equipped with 
a Yarway Control Unit that operates 
Remote Hi-Lo-Alarm signal lights or 
horns. For a 24-hour record of boiler water 
levels, use the Yarway Hi-Lo-Graph 
Recorder. 


On the boiler drum itself you’ll want 
Yarway. Water Gages . . . and these 
“bright as a star’ gage readings can now 
be televised with a Yarway—rca Tele- 
vision chain. 














From drum to panel and at all remote loca- 
tions, Yarway equipment gives you the 
safest boiler protection you can buy... 
proved beyond doubt in thousands of 
power plants. 


Write for the specific bulletins you want. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


} NEW! WIDER VISION! 


Clear, brilliant readings from any angle, are possible with 
the new “wide vision" face on the Yarway Remote Liquid 
Level Indicator. Pointer is always visible, even at extreme 
high and low water levels. 

The Yarway Indicator is manometric type with automatic 
temperature compensation, as approved for use under the 
ruling of A.S.M.E. Boiler Code Committee in Case #1155. 


Described in Yarway Bulletin WG-1824. 
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oiler insurance!” 











steam plant equipment 


Biow-OFrFr VALVES STEAM TRAPS 
WATER COLUMNS AND GAGES STRAINERS 
Liquip LEVEL INDICATORS Spray Nozz_es 
EXPANSION JOINTS DIGEsTER VALVES 
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American 
Blower 


Reports on progress 
in power 


CP&L’s new plant at Wilmington, 
N.C., has been named the Louis V. 
Sutton Steam Electric Generating 
Plant in honor of the company’s 
president. The first mammoth boiler 
of this outdoor-type unit towers 17 
stories high, and produces steam up 
to 1,000° F with 1,600 lbs. pressure 
per sq. in. CP&L’s system includes 
three other large  fuel-burning 
plants, plus three large hydroelectric 
plants. 


<—___—_. 


For new #1 unit of Louis V. Sutton 
Plant, CP&L installed these two Ameri- 
can Blower Sirocco Induced Draft Fans. 
Each is rated @ 225,000 cfm @ 585 
rpm @ 291° F @ 16” sp. If your plans 
call for mechanical draft equipment, 
fly ash precipitators, heavy-duty steam 
coils, or fluid drives for boiler feed 
pump and fan control —contact your 
American Blower Branch Office, today. 


Serving home and industry: AMERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS & 
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Carolina Power & Light Co. 
ups capability to 922,000 kw 


with new outdoor unit 


Carolina Power & Light Company’s new steam plant reflects 


design progress, uses American Blower Draft Fans 


The new Louis V. Sutton Steam Electric Generating Plant at Wilmington, 
N.C., is the Carolina Power & Light Company’s first plant of outdoor-type 
construction to be built entirely above ground, No. | unit, which went 
into operation July 1954, adds 105,000 kw to CP&L’s generating 
network, boosting total capability to 922,000 kw! 


Laid out for a maximum of six generating units, this new plant will 
be the largest in the company’s vast system . . . a system that serves over 
2,000,000 people in 30,000 square miles of the Carolinas. Its outdoor de- 
sign saves on construction costs and time, and reflects CP&L’s many years 
of progress: continually expanding and increasing service to customers. 


Along with cost-cutting outdoor construction, CP&L chose efficient and 
dependable equipment, including American Blower Forced and Induced 
Draft Fans. 


Across our nation, progressive, investor-owned utilities prefer American 
Blower equipment because it performs at peak efficiency, indoors or out, 
with minimum maintenance. They know you can rely on American ‘ 
a See : . oon ; ; This is one of two American Blower 
Blower’s Forced and Induced Draft Fans, Fly Ash Collectors, Gyrol Fluid Sconce Gadel Gee Gace tamtalied an 


Drives for boiler feed pump and fan control, and Heavy-duty Steam Coils. #1 unit at CP&L’s Louis V. Sutton 
plant. It is rated @ 140,000 cfm @ 


May we assist in your progressive program? Give your nearest American 585 rpm @ 100° F @ 144” sp. 
Blower Branch Office a call, or write us direct. 


Mechanical Draft Fans for Collectors and _ precipitators Heavy-duty steam coils for Gyrol Fluid Drives for boiler 
induced and forced draft for dust and fly ash control high pressure duty feed pump and fan control 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN « CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of American Radiator & Standard Sanitary Corporation 


AMERICAN @) BLOWER 


WALL TILE + DETROIT CONTROLS + KEWANEE BOILERS + ROSS EXCHANGERS + SUNBEAM AIR CONDITIONERS 
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THE GREATEST NAME IN ELECTRICAL WIRE AND CABLE 


When you need Rubber and Plastic Power and Con- 
trol Cables . . . look to General Cable . . . for every 
type, for every use .. . for fast deliveries . . . for 
UNMATCHED QUALITY! These General Cable 
products have earned an enviable reputation among 
users for transmission, distribution and control... 
for direct earth burial ... for duct and conduit... 
for submarine use ... and for self-supporting 
aerial applications. 


As the biggest producer, General Cable makes, the 
widest range of types. To mention a few: low and 
high voltage power cables, signal control and alarm 
cables, self-supporting aerial cables, interlock 
armored bus drop cable. 


Constructions consist of copper and aluminum con- 
ductors. Insulations: GENCASEAL (Thermoplastic 
Vinyl), polyethylene, THERMAX W (moisture and 
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heat resistant), AQUASEAL (heat and moisture 
resistant—low SIC), GENCORONE (ozone- 
resistant oil base), BUTARONE (ozone-resistant 
butyl base). 


Outer coverings include rubber, neoprene, GEN- 
CASEAL, lead, reinforced neoprene over lead, and 
textiles (cotton, glass, asbestos, sisal, jute, rayon). 
Armor finishes include steel, bronze, aluminum 
interlock; flat steel, and galvanized wire armor. 


These popular and versatile products are made to 
meet every operating condition. Where standard 
types are not suitable for your particular use, 
special constructions will be made to meet your 
exact needs. Get the complete facts before you buy. 
Let our engineers help to solve your wire and cable 
problems. And, remember, that General Cable is the 
only manufacturer who can supply all your wire 
and cable needs! 


GENERAL CABLE 


CORPORATION 


BARE, WEATHERPROOF, INSULATED WIRES and 
CABLES FOR EVERY ELECTRICAL PURPOSE 


GENERAL CABLE CORPORATION 
Executive Offices: 420 Lexington Ave., New York 17, N. Y. 


SALES OFFICES: Atlanta ¢ Baltimore ¢ Boston ¢ Buffalo 
Chicago ¢ Cincinnati ¢ Cleveland « Dallas « Denver * Detroit 
Erie (Pa.) ¢ Greensboro (N. C.) ¢ Houston ¢ Indianapolis 
Kansas City « Lincoln (Neb.) © Los Angeles © Memphis 
Milwaukee ¢ Minnea * New Haven « Newark (N. J.) 
New York « P' hia ¢ Pittsburgh ¢ Portland (Ore.) 
Richmond (Va.) ¢ hester (N.Y.) © Rome (N. Y.) 
St. Louis ¢ San meisco @ Seattle « Springfield (Ill.) 
Syracuse « Tampa * Tulsa © Washington, D.C. 
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Clear, Continuous Records without 
Poisoning ...on the New Bailey Recorder 


% Faithful chart records of measured variables are the key to a meaningful, depend- 
able analysis of operating trends and conditions. Money spent for more accurate 
metering, for faster response, is money down the drain—unless it’s matched with 


chart records that are equally accurate. 
That’s why these features of the new Bailey Recorder are important to you: 


1. Bailey’s exclusive sealed capillary-action inking system maintains continuous flow 
to the pen tip, and traces sharp, opaque, quick-drying records. “Poisoning” of inter- 
secting records is practically eliminated; no blots or smears during operation or 
chart changing. 

2. Pens are mounted on concentric centers, trace on parallel time arcs only 42/1000” 


—- 


apart. This simplifies analysis of two or more records. 


3. Interchangeable plug-in receiver units permit practically limitless record-grouping 
combinations. t 


Write for Product Specification E12-5 and actual chart sample. 


ONLY BAILEY OFFERS ALL THESE 
ADVANTAGES IN A SINGLE RECORDER 


Pre-calibrated plug-in receiver units 


Up to four pneumatic or electronic receivers 
—or two receivers and two integrators 


Any four variables on one chart—easily 
read and interpreted 1040 IVANHOE ROAD 


A full year's ink sunply at one loading 
Faster shipment—from stock 
Minimum inventory of parts 


Minimum instrument investment for process Controls for Mower aud Process 


cycle expansion or alteration 
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B&W Integral-Furnace Boiler with its control panel at Mill No. 3 
boiler plant of Highland Park Manufacturing Company. Presently 
coal-fired with Detroit RotoStoker, the boiler is designed for future 


oil and gas firing. B. O. Vannort Engineers, Inc., are the consulting 
engineers for this installation. 


HIGHLAND PARK MANUFACTURING COMPANY 


Saves 20% on 


with a BaW Integral-Furnace Boiler 


When a study of boiler plant costs confirmed that boiler 
and auxiliary facilities at Highland Park Manufacturing 
Company’s Mill No. 3, were inadequate and costly, a 
B&W Integral-Furnace Boiler was installed to replace one 
of the two old steam units in the plant. Other charges and 
replacements, including steam piping and ducts and a 
coal-handling system, were made at the same time. And 
from the day the new equipment went into operation the 
boiler plant started to pay for itself. An indication of 
actual savings is shown by the 706-ton annual reduction 
in fuel consumption—a full 20 per cent saving and in 
itself strong justification for the plant’s modernization. 


14 


The new B&W Boiler provides 25,000 Ib of steam per hr, 
and 27,500 lb per hr to meet peak loads. Designed for a 
pressure of 250 psi, the boiler is currently being operated at 
about 150 psi. Coal-fired, it has provision for future installa- 
tion of oil- and gas-firing equipment without disturbing 
the stokers, to derive full benefit from fuel price fluctua- 
tions. Also, this new unit assures a constant and reliable 
steam supply with quick response to the wide load swings 
common in the course of normal operation. It is equipped 
with complete controls, an alarm system and other protective 
devices to minimize manual operation and supervision. In 
addition to fuel savings, the Company reports overall 
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COST-SAVING FEATURES 
: ° . ® Mini fl d Clean, dry st t all rat- 
boiler efficiency consistently high, the plant much cleaner ares cea ig adie ares with high boiler 


than before, and maintenance costs reduced substantially. ® High fuel economy water concentration 
® Smokeless combustion ®@ Quick.response to wide and 


i i ® Adaptable to all fuels and heavy load swing demands 
Highland Park Manufacturing Company and many other then Aatheds Slt ieinee anil Hace 


industrial plants in various categories have found B&W ® Economical fast steaming High availability with least 
Integral-Furnace Boilers ideally suited to their steam ® Water-cooled furnace attention 

requirements. If you are considering steam plant moderni- 

zation or expansion to improve efficiency, get full details 

concerning B&W Integral-Furnace Boilers, available for 

steam requirements from 2900 to 350,000 Ib per hr. Write . 

to The Babcock & Wilcox Company, Boiler Division, 161 BOILER 

East 42nd Street, New York 17, N. Y. en 1 
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rhis REPUBLIC 


COMBUSTION 
CONTROL SYSTEM 


Boiler panel at steel mill power plant includes sub- 
panels and instruments for multi-fuel firing system. 
The boiler draft and fuel selection may be controlled 
manually from this panel, if desired. 


Automatically Selects Lowest Cost 
Combination of Three Available Fuels 


Three fuels—blast furnace gas, coke oven 
gas, and fuel oil—are burned by three 
125,060 lb. per hr. steam generating 
boilers at a large midwestern steel plant. 


In addition to maintaining the proper fuel- 
air ratio and holding steam pressure con- 
stant at all loads, a Republic Control System 
automatically makes fuel selections accord- 
ing to the amount of by-product blast 
furnace gas available. At times when this 
low cost gas is plentiful, it is used as the 
primary fuel. The other two fuels are used 
only for make-up when available blast fur- 
nace gas cannot meet all of the fuel demand. 
If the blast furnace gas pressure falls below 
a predetermined minimum, however, flow 


*& For all types and sizes of boilers 


REPUBLIC AUTOMATIC 
COMBUSTION CONTROLS 
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is automatically reduced and one of the 
other two fuels also burned. 


This dual purpose Combustion Control 
System cuts fuel costs two ways: 


(1) Because of efficient combustion, less 
fuel is used for a given steam output. 


(2) As much lowest cost fuel is used 
as possible. 


Control Systems such as this one further 
illustrate how Republic engineers can de- 
sign combustion controls that make the 
most of fuels available. Very likely, 
Republic can show you ways to get more 
power at less cost — automatically. 


% For all types of fuel 


* For all types of firing 
% For all load conditions 


REPUBLIC FLOW METERS co. 


2240 Diversey Parkway, Chicago 47, Illinois 
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To meet the stepped-up needs of industry... 
for more power-—better performance —longer life... 


ALLIS-CHALMERS PRESENTS THE BIGGEST, 


MOST POWERFUL CRAWLER IN PRODUCTION 
». e ANYWHERE! 


ALLIS-CHALMERS 


Hp-2) 
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204 net engine hp 
44,000 Ib 


New standards of output The HD-21 introduces the new Allis-Chalmers 


engine and a great new power team. Together, they provide extra 
speed with any load, extra pulling power at any speed . . . wider speed 
ranges and more range overlap. And with its advanced ‘design torque 
converter (the result of 15 years of leadership by Allis-Chalmers) the 
HD-21 puts its power to work with less shifting than ever before 
possible ...to help you reach a new high in efficient, profitable 
production! 


standards of durability From the new Allis-Chalmers diesel 
with “follow-through” combustion to new, heavier Tru-Dimension 
track, the HD-21 is built to take today’s big loads in stride, and come 
back for more. Here are just a few more of the long-life features you 
can’t get from anyone but Allis-Chalmers ... at any price: all-steel 
Box-A main frame, straddle-mounted final drive gears, 1,000-hour 
truck wheel lubrication, oil-enclosed track release mechanism. 


New low cost per unit of work The HD-21 offers 20 percent greater 


over-all performance ... provides a new measure of tractor value. 
Add the planned approach to service offered by Allis-Chalmers deal- 
ers, and it’s the ideal team for men tackling today’s big jobs. 


Here’s one of the 
HD-21’s many 
new features— 


New Allis-Chalmers engine— 
Brings you top performance, extra- 
long life through a new kind of “‘follow 
through”’ combustion. Here’s why — 

The key explosion occurs in the 
energy cell as shown, unleashing a 
blast that sets up cyclone turbulence. 
Result—no damaging peak pressures 

. instead, higher average working 
pressures and better leverage on the 
crankshaft. Be sure to ask your 
Allis-Chalmers dealer for the visual 
story revealing the full advantages of 
this new engine. 


Nowhere can you match 
the HD-21 in the amount 
of work it will do! 





De Laval IMO rotary pumps can be 
furnished for almost any fluid han- 
dling problem in capacities to 750 
gpm and pressures to 1,500 psig. 


What to Look for in a Rotary Screw Type Pump 


By W. J. Moncon, Assistant Chief Engineer 


De Laval Steam Turbine Company 


A sound knowledge of design, and how it affects perform- 
ance, is the best insurance a buyer can have that he will 
get the pump he needs. This brief analysis of the IMO, a 
rotary three-screw pump manufactured by the De Laval 
Steam Turbine Company, will give you some of the 
necessary facts. 

What qualities should you look for in a rotary type pump? 
It must, of course, meet specified capacities and pressures. 
But, it must also be efficient, operate quietly, stay on the job. 

The axial flow of a screw type pump, and the resulting 
low inlet losses for any given pump speed, are important 


De Laval IMO Series A322A, a positive displacement, rotary screw type 
pump, can handle capacities to 750 gpm and pressures to 150 psig. 


18 


benefits that should be considered in making pump selec- 
tions. The absence of timing gears and other mechanical 
features of construction also enable the De Laval IMO 
pump to operate at direct-connected motor and turbine 
speeds . . . to handle viscous liquids and high suction lifts. 

One of the most important features of the IMO pump is 
the hydraulic turning of the idler or sealing rotors. The 
central or power rotor is the pumping element; the liquid 
pumped turns the sealing rotors. 

A screw type pump is well suited for applications where 
pulsation-free flow is desirable. The axial flow of the liquid 
without trapping and the unique thread form which keeps 
closures fluid-tight contribute to 
quiet operation of the IMO pump. 


Catalog LS gives useful application 
and specification data on the IMO 
pump. An article titled, Rotary 
Pumps, Basic Considerations in 
Their Application, contains a 
description of rotary pumps in 
general. For these publications, 
write on your company letterhead 
to De Laval Steam Turbine 
Company, 816 Nottingham Way, 
Trenton 2, New Jersey. _o-201 
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goes on the pipe.... 


This new and better way to insulate pipe 
saves valuable production time. Maintenance 
work or new installations can be completed 
faster. The photograph shows how a large manu- 
facturer took full advantage of the one piece 
sections that were snapped on the overhead 
piping quickly, while work went on without fuss 
or muss in the plant below. 


Ease of installation is just one reason why 
you should use Snap*On. The thermal efficiency 
of this new covering is the highest found in any 
pipe insulation, and because it is made of fine 
glass fibers it is tough and resilient. There is no 
breakage and virtually no mess to clean up when 
the job is done. It does not shrink, so the costly, 
time consuming job of pointing up opened joints 
is eliminated. 


Your company is in the best of company 
when you use Snap*On, for a list of Snap*On 
users reads like “Who’s Who in Industry”. So 
don’t put it off—put Snap*On on the very next 
time you insulate chilled or heated piping where 
temperatures do not exceed 350° F. The first 
step is to write for samples and our new bro- 
chure that contains complete technical data. 
Write today. 


> Gusrm-Bacon 


Thermal and acoustical glass fiber insulations 
Pipe couplings and fittings @ Railroad gaskets and supplies 


250 W. 10th STREET KANSAS CITY, MISSOURI 
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For efficiency and economy of operation, 
Liggett & Myers burns coal the modern way 


In 1952, the steam demand of the Liggett & Myers 
Tobacco Co., Richmond, Va., had developed to the 
point where additional capacity was needed. The firm 
of Lockwood Greene Engineers, Inc., retained by 
Liggett & Myers to study the situation, recommended 
installing modern, automatic coal burning equipment 
to operate in conjunction with the original boilers. 
The equipment was installed. 

The results have been extremely gratifying. The boiler 
plant now maintains constant pressure under high 
steam demand, the steam coal rate has increased 4.1 and 
there have been no operating difficulties. In addition, 
other benefits include reduction of labor, satisfactory 
air pollution control and improved performance 


records. 


Investigate Your Fuel Costs 


If you’re planning to modernize your plant or build a 
new one—or if you are just interested in cutting fuel 
costs—find out how coal, burned the modern way, 
compares to other fuels. Talk to a consulting engineer 


or your nearest coal distributor. Their advice may 
save you thousands of dollars every year. 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost 
fuel available. 

Up-to-date coal burning equipment can give you 10% to 
40% more steam per dollar. 

Automatic coal and ash handling systems can result in 
a virtually labor-free plant. 

Coal is the safest fuel to store and use. No dust or smoke 
problems when coal is burned with modern equipment. 


Between America's vast coal reserves and mechanized 
coal preduction methods, you can count on coal being 
plentiful and its price remaining stable. 


For further information or additional case histories 
showing how other plants have saved money burning 
coal, write to the address below. 
NATIONAL COAL ASSOCIATION 
Southern Building, Washington 5, D.C. 
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POWELL VALVES...THE COMPLETE QUALITY LINE... POWELL VALVES 
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Powell Valves are the choice of engineers because ~ 
they know every valve is precision made, meeting 2 
every specification—every time. m 

i And there are other good reasons why engineers : 

; prefer Powell Valves—because Powell Valves are : 
mT) dependable . . . economical . . . and Powell has the % 
a iG. 1S — COMPLETE quality line of valves. ie} 
> 900-Pound Steel PRS : 
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q Non-Return near you, we’ll be pleased to tell you about our ~ 
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: FIG. 1503WE—150-Pound FIG. 11323—1500-Pound Motor Operated FIG. 19003—900-Pound Steel ; 
Steel Gate Valve. Steel Pressure Seal Gate Valve. Pressure Seal Gate Valve. : 
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Louisiana Power & Light Co., Nine Mile Point Station — Ebasco 
Services, Consulting Engineers — 1-1,000,000 Ibs/hr reheat unit 
with pressurized furnace — 1725 psig; 1005F/1005F_ Reheat. 
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AIR HEATER 


City of Los Angeles — Department of Water & Power — Valley 
Steam Station 2-1,200,000 Ibs/hr reheat units - 2075 psig; 1000F/1000F 
Reheat. 


The acceptance of Riley for big reheat and pressurized 
units by the public utilities . . . the marked swing to 
Riley has been brought about by outstanding design 
characteristics such as those found in these three Riley 
units ... low furnace exit temperatures through the use 
of radiant surface preventing objectionable slag form- 
ation; wide load range with stable ignition with damper 
or a combination of damper and spray control; high 
yearly net efficiency, dependability, and continuity of 
operation. 


A survey of your power plant by your con- 
sulting engineer will possibly show ways of 
making surprising savings in your power 
costs. There is a Riley representative in all 
principal cities. 


RILEY STOKER CORPORATION ®@ Worcester, Mass. 
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Houston Lighting G Power — Deepwater Station and Sam Bertron 
Steam Electric Station — Ebasco Services, Consulting Engineers — 
two 1,250,000 Ibs/hr reheat units with pressurized furnaces — 2125 
psig - 1005F/1005F Reheat. 


LEW 


All of these public utilities have purchased Riley Steam Generating Equipment. 


TDallas Power & Light Co. Arkansas Power & Light Co. Commonwealth Edison Co. *+New Orleans Public Service Co. 
7*Texas Electric Service Co. *Utah Power & Light Co. Northern Virginia Power Co. TSouthwestern Gas & Electric Co. 
T*Houston Lighting & Power Co. t*Florida Power Corporation Gulf Power Co. *Public Service Co. of Indiana, Inc. 

*City of Los Angeles, Florida Power & Light Co. Pennsylvania Electric Co. Columbus & Southern Ohio Electric Co. 

Dept. of Water and Power *Central Illinois Light Co. Interstate Power Co. South Carolina Electric & Gas Co. 
t*Louvisiana Power & Light Co. *Southern Nevada Power Co. Ohio Edison Co. Southwestern Public Service Co. 

Monogahela Power Company T*Central Louisiana Electric Co. Montana-Dekota Utilities Co. Union Electric Co. of Illinois 

Potomac Edison Co. Northern States Power Co. Mississippi Power Co. *Dairyland Power Cooperative 
West Penn Power Co. Philadelphia Electric Co. Otter Tail Power Co. lowa-illinois Gas & Electric Co. 





* Reheat 7Pressurized 
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Sound Selling vs. Smart Talk 


Today, essentially, all of the chemical 
companies have established technical 
service and sales-supporting technical 
work. One corporation has 25 labora- 
tories devoted to this type of work sup- 
ported by 29 field laboratories. The total 
investment by the industry s: such facil- 
ities, must run well into the tens of mil- 
lions of dollars, which is one measure 
of how importanily the industry regards 
the sales function. 

It is now estimated that 70% of the 
average chemical company’s sales staff 
is technically trained compared with 
probably less than 25% only 20 years 
ago and an insignificant percentage 30 
years ago. This current mode of selling 
is epitomized in the slogan of one 
Chemical manufactiirer;namely, ‘Serv- 
ing Industry through Practical Applied 
Science.” 


From an article: “Selling . . . Its Import- 
ance in the Chemical Industry,” by 
J. Warren Kinsman, Vice-President, 
E. I. du Pont de Nemours & Co., 
Wilmington, Del., in Chemical Engi- 
neering gress. 





® 


SYSTEM ... Serving Industry through Practical Applied Science 
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ae the use of its slogan, 


“Serving Industry through Practical Applied Science”, as an 
example of the modern approach to chemical sales. 100% 
of Nalco’s field service representatives are technically trained 
to help industry make full practical use of the chemicals and 
methods developed by the Nalco Laboratories: Water, 
Microbiological, Physical Chemistry, Organic Chemistry, 
Corrosion, Micrography, Metallographic, Experimental 
Boiler, Combustion, Oil Treatment, Paper, lon Exchange, 
Weed Control, Production Control. 


NATIONAL ALUMINATE CORPORATION 
6224 West 6éth Place . Chicago 38, Illinois 
In Canada: Alchem Limited, Burlington, Ontario 
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ELECTRICAL 


101 Unit Substations — How com- 
pact, enclosureless packaged power at load 
centers effects installation and operating 
economies, while stepping-up production 
and providing for future load demands, is 
explained in 16-pp Bulletin 102 on unit 
substations. Covers units on platforms, 
balconies, baséments, outdoors and in pro- 
duction areas. High voltage section equip- 
ment, transformers, and low voltage switch- 
gear are also shown. Outdoor ‘Weather- 
Loc’ construction is described. A fold-out 
section illustrates high voltage, trans- 
former and low voltage sections as they 
form the unit substation. Continental 
Electric Equipment Co. 


102 Electric Motors — Twent y types 
of company’s motors are illustrated in 8-pp 
Bulletin 1878. Illustrated in natural color, 
the bulletin contains descriptions of Uni- 
closed, totally-enclosed, explosion-proof, 
Varidrive, Syncrogear, combination vari- 
able speed and internally geared units, 
right-angle worm gear, and other types. 
Cut-away views of Varidrive and Syncro- 
gear types are shown, and details on Auto- 
Start buffers, right-angle hollowshaft gear 
drive for turbine pumps, and Lubriflush 
transverse bearing lubrication are included. 
U. 8. Electrical Motors Inc. 


103 Enclosed Motors — “Check the 
Facts,’ a 12-pp illustrated information 
booklet, points out 100 characteristic facts 
of company’s totally-protected a-c motors. 
Included is a classification of the signifi- 
cant points common to all of company’s 
a-c motors, with a further breakdown of in- 
formation specifically on protected and 
enclosed motors. Contains data on fan- 
cooled, coirosion-proof, and explosion- 
proof designs. Reliance Electric & Engi- 
neering Co. 


104 Subway Oil Switches — Bulle- 
tin 71B6101B gives design, construction 
features and dimensions of three-pole non- 
automatic subway oil switches for section- 
alizing lines, switching of transformers and 
similar services. Two types of switches are 
described — one rated 300 amp, 5000 v, 
and one rated 400 amp, 7500 v. Allis- 
Chalmers Mfg. Co. 


105 Subminiature Switches — 
ely yh 4 Catalog 75 covers company’s 
line of subminiature snap-action precision 
switches, auxiliary actuators, subminia- 
ture switches, toggle and push button sub- 
miniature switch assemblies. It gives in- 
formation on company’s standard sub- 
miniature (single-pole, double-throw) basic 
switch as well as the long life, high tempera- 
ture and turret terminal versions. Also 
»resents auxiliary actuators for the switches. 

icro Switch Div., Minneapolis-Honey- 
well Regulator Co- 


106 Oil Circuit Breakers — Bulle- 
tin GEA-6157, 16-pp, features company’s 
series of high-capacity steel-clad impulse 
oil circuit breakers in ratings of 138 kv, 161 
kv, 230 kv and 330 kv. Advantages of 
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“lens-shape,” installation and mainte- 
nance, dimensions, accessories, and cross 
sections are covered. A list of bulletins on 
equipment ranging from outdoor stations 
to reclosers for rural lines is included. Gen- 
eral Electric Co. 


107 Magnetic Amplifiers — Tech- 
nical aspects of company’s magnetic am- 
plifiers for control applications are dis- 
cussed in 20-pp Technical Data 52-600. 
Explains basic theory of magnetic ampli- 
fier operation, gives information necessary 
for applications, and describes operating 
characteristics. A glossary of terms is in- 
cluded. Sections dealing with component 
parts, applications, and operating charac- 
teristics are illustrated with tables, charts, 
graphs, and circuit diagrams. Photos show 
uses. Westinghouse Electric Corp. 


108 Test Instruments — Data Sheet 
Series 55 describes company’s portable 
high current test units for safely checking 
and calibrating electrically actuated pro- 
tective devices. Information on recom- 
mended uses, electrical ratings, component 
equipment and physical dimensions is in- 
cluded, together with illustrations of each 
standard model. Multi-Amp Corp. 


109 Rubber-Insulated Cable—Bul- 
letin 1090, 36-pp, describes company’s 
rubber-insulated cable constructions, a 
cost-saving cable design for use in racks or 
trays for applications where rigid conduit 
systems are unnecessary or undesirable. 
Cable with insulation may be operated at 
conductor temperatures to 85 C both in- 
doors and outdoors at voltages to 15 kv. 
Current carrying capacities, dimensions, 
installations and handling techniques, 
splicing and terminating drawings and in- 
structions included. The Okonite Co. 


110 Improved Cable Trough — Six- 
teen-pp Bulletin 67A introduces a standard 
cable trough with built-in coupler, designed 
to ease and speed installation of the cable 
and reduce the number of parts necessary 
to join trough sections and fittings. Tells 
application for this improved cable trough, 
in utilities and in industries. Gives data on 
the basic unit, elbows, tees, reducers, Y 
branches, other fittings, and barrier strips. 
Also provided are tracing templates and 
load deflection data. T. J. Cope, Ine. 


LIGHTING, COMMUNICATION 


111 Lighting Unit Standards — A 
complete compilation of new RLM Spe- 
cifications is presented in the 48-pp 1955 
edition of this authoritative booklet. Cov- 
ers 46 different types and sizes of incan- 
descent and fluorescent industrial lighting 
units. In addition, booklet explains reasons 
for the standards, discusses the basis for 
the specifications and the objectives of the 
manufacturers participating in the RLM 
Inspection and Certification Service. RLM 
Standards Institute, Inc. 


112 Cable for Lighting — Sixteen- 
pp Publication 19-294, of interest to power 


engineers concerned with street and road 
lighting, offers help in selecting the type 
of cable best suited to a particular installa- 
tion. Both series and multiple street light- 
ing are discussed. Specification data is 
given on cables for direct burial, and for 
use in conduit, duct or open-air as well as 
for cables for overhead lines. Splicing and 
terminating methods for various types of 
insulation are covered. Construction Ma- 
terials Div., General Electric Co. 


113 Mercury Lamp Transformers 
— Illustrated Bulletin 551-5, 16-pp, gives 
detailed information on transformers and 
fuses used in mercury lamp outdoor light- 
ing, and lists advantages of this type of 
lighting. General information, lamp data, 
diagrams and illustrations on transformers 
for both multiple and series circuits are 
given. Along with installation data, cata- 
log features information on company’s line 
of constant wattage transformers. Jeffer- 
son Electrie Co. 


114 Wire for Sound Systems — 
Shielded wire and cable for microphone 
and sound system use is described in illus- 
trated Bulletin SW-1. Covers super flexible 
and copper shield microphone cables; 
semi-rigid PVC cables for speech input and 
sound systems; PVC insulated signal 
wires; intercommunication cables, others. 
Whitney Blake Co. 


MECHANICAL POWER 
TRANSMISSION 


115 Parallel Shaft Gear Drives — 
Book 2619, 32-pp, describes parallel shaft 
gear drives, listing 39 standard size drives 
for the vibration-free transfer of power, 
together with baseplates and built-in back- 
stops. Includes complete engineering data, 
simplified horsepower tables, dimensions, 
and overhung load capacities for the selec- 
tion of standard parallel shaft drives. 
Link-Belt Co. 


116 a Speed Drive— 
Twelve-p ulletin SF-1 describes com- 
pany’s Pt ries speed drive, giving con- 
struction details, capacities, characteristic 
torque curves, dimensions, efficiencies and 
advantages. Contains chart plotting typi- 
cal torque and load curves, an application 
data table, and dimensional diagram. 
Dynamatic Div., Eaton Mfg. Co. 





The new and revised publi- 
cations reviewed on these 
pages offer help on many 
operating and maintenance 
problems. To order them, 
use the Reader Service 
Cards on pages 117-118 











117 Sear Selection Guide — En- 
gineering Manual DR 2, 30-pp, features 
company’s Duti-Rated lifetime gearing. 
Standard gear sets are listed by center dis- 
tance and capacity. In addition to illus- 
trating and listing the line, with specifica- 
tions, the book contains material helpful in 
the selection of proper gear sets. Efficient, 
space-saving gear arrangements are shown 
and a section lists gear maintenance tips. 
Foote Bros. Gear and Machine Corp. 


118 Eddy-Current Brakes — 
Standard units in both air and liquid 
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cooled eddy-current brakes are described 
in illustrated 12-pp Bulletin BR-1. Points 
out chief advantages and describes opera- 
tion and mechanical construction. Applica- 
tion data and specifications are included, 
as well as capacities and dimensions. 
Dynamatic Div., Eaton Mfg. Co. 


INSTRUMENTS AND 
CONTROLS 


119 Pneumatic Control, Trans- 
mission System — Application and op- 
eration of pneumatic control and trans- 
mission systems are discussed in 46-pp 
Bulletin 1120. It also covers pneumatic 
transmission systems and cascades, ratio 
and other interconnected control systems 
Besides design data, bulletin also contains 
practical information on how to tune 
pneumatic controllers to a process, how to 
introduce manual adjustments and how to 
provide best air supply. Industrial Div., 
Minneapolis-Honeywell Regulator Co. 


120 Liquid Level Control — Bulle- 
tin L-119 introduces a control for use 
primarily with boilers to 250 psi, but ap- 
plicable to many types of liquid level 
regulations. Explains how it is used to con- 
trol a boiler feed pump from the boiler 
water level, provide a low water fuel cut- 
off, close an electrical circuit for operating 
an alarm. Magnetic switching principle is 
discussed and illustrated, and installation 
data included. MeDonnell & Miller, Inc. 


121 Quantity Control Valves — 
Six-pp Bulletin OG 454 describes methods 
of industrial liquid metering with multi- 
stage quantity control valves, available in 
iron, steel, 316 stainless and bronze. Bulle- 
tin illustrates and describes meters, valves, 
registers and other equipment. Also fea- 
tures line drawings and deseriptions of 
“typical hook-ups’’ recommended for spe- 
cific metering applications. Performance 
curve and flow range charts are included. 


Meter and Valve Div., Rockwell Mfg. Co. 


122 For Flow Measurement — In- 
formation on company’s line of Rota- 
meters is presented in illustrated 20-pp 
Bulletin 115. Includes descriptions of side 
plate construction and safety features, 
flow capacity charts, details of design and 
construction, dimension drawings, tube 
and float material and design data, various 
modifications of standard meters and full 
line of accessory equipment. Brooks 
Rotameter Co. 


123 Combustion Control Systems 
— How combustion control systems are 
being used with various types of gas fired 
boilers is explained in 14-pp Bulletin 
MSA-116. A series of pictorial diagrams 
illustrates application of control equip- 
ment as boilers increase in size — from the 
simplest natural draft boiler using a paral- 
lel control system to large boilers needing 
three-element feed water control equip- 
ment and interlocking safety devices 
Hagan Corp. 


124 Load and Frequency Control 
— Twelve-pp Bulletin 9060 discusses 
company’s load and frequency control sys- 
tem, pointing out such advantages as 
economy, convenience, dependability of 
operation. Telemetering totalizers, .in- 
cluded in the control when a number of 
power measurements must be added, are 
described, as well as electronic servo tech- 
niques, the incremental loader, positive 
governor adjustments, and operation. 
Industrial Div., Minneapolis-Honeywell 
Regulator Co. 
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125 Controls for Nuclear Reactors 
— Folder ND46-70-700(1), 8 pp, intro- 
duces a package control system for nuclear 
power reactors. The system includes e 
sign, instrumentation, and fabrication of 
the complete control, and use of company’s 
standard components for accurate control 
without elaborate customizing. Booklet 
discusses operating and safety channels in- 
corporated. Leeds & Northrup Co. 


126 Trough for Tubing — Bulletin 
1254-D, 8 pp, introduces Tubetrof, a new 
simplified standard system for supporting 
instrument tubing which offers savings in 
design, fabrication and installation. Bulle- 
tin discusses these and other advantages 
offered, describes and _ illustrates the 
trough, covers, and fittings. Includes sizes. 
P-W Industries, Inc. 


VALVES, PIPE FITTINGS 


127 Safety Valves — In Catalog 
400-HC, 16 pp, the flow pattern through 
company’s high capacity safety valves is 
visualized to show “ contour design af- 
turbulence and eddies in flowing 
medium. Of interest to those concerned 
with use of steam above 1000 psi, this 
brochure presents design information plus 
data on saturated steam capacities, super- 
heat correction factors and valve material 
specifications. Offers excellent aid in selec- 
tion of proper safety valve for high- 
capacity, high-pressure steam generating 
units and related superheaters, reheaters. 
Crosby Steam Gage & Valve Co. 


fects 


128 Motorized Valve Assemblies — 
Technical data on industrial motorized 
valve assemblies is presented in 6-pp Bulle- 
tin 8506. Information on the selection of 
valve bodies, linkages, and power units is 
offered, along with references to other 
sources of data on the subject. A list of 
available valve body and electric operator 
combinations in tabular form is included. 
Industrial Div., Minneapolis-Honeywell 
Regulator Co. 


129 Stainless Steel Pipe Fittings 
— Bulletin S-3-55 describes company’s 150 
lb stainless steel pipe fittings for corrosive, 
high and low temperature service, includ- 
ing 90 deg elbows, tees, 45 deg elbows, 
crosses, couplings, reducers, pipe caps, 
unions, plugs and bushings. Presents di- 
mensional specifications in sizes 14 to 2 in. 
in both serew end and socket welding 
types. Applications in chemical plants, 
refrigeration service, food and other 
process piping given. Watson-Stillman 
Fittings Div., H. K. Porter Co., Inc. 


PUMPS, COMPRESSORS 
130 General 


Purpose Pumps — 
Section B, 36 pp, describes rotary pumps 
for general purpose use. Explains positive 
displacement principle incorporated, gives 
suggestions for selecting proper materials 
of construction. Application and ordering 
information is provided on mounted and 
unmounted small pumps, large mounted 
pumps, pumps for operations requiring 
greater sealing, and large, totally enclosed 
models. An engineering section covers 
recommended speeds and capacities for 
handling various liquids. Viking Pump Co. 


131 High Vacuum Pumps — Cata- 
log 400 describes company’s mechanical 
booster high vacuum pumps. Points out 
advantages of the two-stage construction, 
and illustrates characteristics in metal- 
lurgical vacuum processing, metallized 


coating, and pharmaceutical applications. 

A cutaway view is included, together with 

performance curves which show typical 

pumping speed, throughput, and_horse- 
,0wer vs. inlet pressure. Kinney Mfg. Co. 
he New York Air Brake Co. 


132 Centrifugal Pumps — In Selec- 
tion Charts and List Price Sheet CSP-155, 
8-pp, are capacity charts and dimensions 
to aid in selection of company’s centrifugal 
pumps, as well as price lists for available 
models. Photos and diagrams supplement 
the tabulated data. Bell & Gossett Co. 


133 Pump Engineering Data — 
Forty-pp Section K is devoted to en- 
gineering data on this manufacturer’s line 
of rotary pumps. In it rotary pump funda- 
mentals are explained in everyday lan- 
guage as an aid to proper selection and 
installation. A 10-step method for selecting 
the correct pump for the job is presented in 
detail, covering temperature considera- 
tions, materials of construction, horse- 
power requirements, determining pressure, 
determining size of discharge piping, 
mounting and drive arrangement, size of 
pump, determining viscosity of liquid, and 
determining capacity. Viking Pump Co. 


134 on Cooling Tower Pumps — 
This 8-pp bulletin is a six-step manual for 
sizing cooling tower pumps and piping. 
Patterned after procedure used in com- 
pany’s handbook, by means of six simple 
steps, the most efficient and economical 
selection of cooling tower pumps and pip- 
ing can be made. A selection chart and 
price list is included, and typical cooling 
tower installations are diagramed. Bell & 
Gossett Co. 


135 Air Compressor — LKight-pp 
Bulletin 602 describes construction and 
design features of company’s Class HAE 
two-stage angle compressors available in 
125 and 150 hp, with pressures to 125 psi. 
Sectional drawings illustrate component 
parts, and descriptive paragraphs on con- 
struction, design, operation are included, 
as well as dimensional data. Pennsylvania 
Pump & Compressor Co. 


FANS, BLOWERS 


136 induced Draft Fans — Kight- 
»p Bulletin SI-101 covers this company’s 
line of Spid induced draft fans — packaged 
units including fan, motor, motor base and 
adjustable speed V-belt drives. Stresses 
constant boil er draft, quiet operation, low 
maintenance and other advantages. De- 
tails construction features and provides 
dimensions, sample specifications and in- 
stallation suggestions. Includes selection 
table. Chicago Blower Corp. 


137 ag 4 Fans — Bulletin DS- 
348U, 24- describes company’s rede- 
signed anc Caccniied line of utility fans. 
Lists advantages of the be It-driven and 
direct-drive centrifugal fans, their con- 
struction features, and special features for 
specific types of applications. Fan selection 
data, capacity tables, roughing-in dimen- 
sions, and mechanical specifications are 
included. The Trane Co. 


WELDING AND MACHINE 
SHOP EQUIPMENT 


138 How to Straighten Pipe and 
Tube — Technical Bulletin 55, 24-pp, 
covers the general subject of straightening 
ferrous and non-ferrous pipe and tube, re- 
viewing recent uses for tubing. The reasons 
for having straight tube prior to forming 
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why soot is no problem... 
with the 
Liungstrom® 
Air 
Preheater 


Soot is no problem with the Ljungstrom. Clinging soot or slag is loosened by normal expan- 
sion and contraction of the preheater... and most of it is blown away by the high-velocitygas 
streams. What remains is removed by superheated steam or compressed air, fired from oscil- 
lating soot blowets, while the Ljungstroms are in operation. 

What's more, moderate deposits on the Ljungstrom heating surface have no effect on pre- 
heating. For, with the Ljungstrom, heat need not pass through a film-coated wall — but is 
simply absorbed by a heating surface and released from the same surface, 

Get all the details on why the Ljungstrom is easier to clean and maintain... maintains 
higher boiler efficiencies. They’re in the new, 38-page reference manual, “Ljungstrom Air 
Preheaters.” Write for your free copy, today! 


Advantages of the Ljungstrom Air Preheater 
® Size for size, recovers more heat than any 
other type. 

@ Reduces fuel consumption. Permits use of 
lower-grade fuels. Increases boiler output 
and reliability. 

© Eliminates cold spots... keeps corrosion to 
@ minimum. 

© Easier, faster to clean and maintain. 

© Requires far less supporting steel and ‘. 
quickly erected. 











* 7 
Air Preheater Corporation 60 East 42nd Street, New York 17, N. Y. 
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/ Improve Heat Transfer." 
eee Reduce Maintenance 


Even when an efficient deaerator 
removes free carbon dioxide from your 
system, additional COz produced by 
decomposition of bicarbonates and car- 
bonates remains to cause return line 
corrosion. Residual oxygen causes pit- 
ting. Protecting against both CO:z and 
Oz considerably reduces the cost of re- 
placing and maintaining steam and re- 
turn lines. Keeping the system free of 
corrosion products assures high heat 
transfer efficiency. 

One series of Allis-Chalmers corro- 
sion inhibitors solves this problem by 
neutralization. These materials are 


LLIS-CHALMER 


Water Conditioning—Chemicals, Equipment, 
Service—for more than 25 years 


t oh % 
in en 
© yy 
wae 


4 
La 
= 


blends of the most effective amines? 
lected according to the volatility 
acteristics required by each steam Con# 
densate system. Protection is provided” 
against both CO2 and O2 at the points” 
where it is needed. — 

Although recommendations for your 
specific needs can be made only after j 
thorough analysis, you can get more in-" 
formation about use of this series by | 
obtaining a copy of Allis-Chalmers Wa- 
ter Conditioning Informational Bulle- 
tin 50. Get a copy from your nearby 
A-C office or write Allis-Chalmers, Mil- 
waukee 1, Wisconsin. 


° 


AC 
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and fabricating operations are presented. 


Several pages analyze basic straightening | 
methods — two plane vs. rotary machines. | 
Detailed explanation is given on merits of | 


rotary straightening. Discusses adjust- 
ment and operation of the straighteners; 
design and use of entry and delivery tubes. 
Mackintosh-Hemphill Co. 


139 Welding Machines — This | 


54-pp catalog describes company’s welding 
machines, automation pines rd and spe- 
cial machine tools. Forty-six individual 
types of automatic welders for submerged 
arc, resistance and Heliare welding op- 
erations are described and _ illustrated. 
Automatic assembly and automatic nut 
torquing machines are described, as well as 
special machine tcols including horizontal 
and vertical boring machines and drilling 


and tapping machines. Expert Welding 


Machine Co. 


140 Tooling for Welding — A 40-pp 
illustrated catalog describes company’s 
standard and special tooling, fixtures and 
machinery for high quality, high speed, 
low cost welding. Includes examples of spe- 
cial purpose automatic welding machinery 
using submerged arc and inert arc (MIG 
and TIG) processes. Illustrations, descrip- 
tions and specifications are given for all 
models. Cecil C. Peck Co. 


141 Welding Equipment — Cata- 


log 9-13, 36-pp, covers company’s com- | 
plete line of arewelding and oxyacetylene 


welding supplies and accessories, featuring 
product descriptions and specifications. 
Included are welding rods, fluxes, brazing 
alloys, goggles, helmets, shields, electrode 


holders, protective clothing, cable, clamps, | 
hose, lighters, cylinder trucks and carrying | 


cases. Air Reduction Sales Co. 





Postage-free cards for 
ordering catalogs are on 
pages 117-118. You may 
also use the cards to ask 
for further information on 
the advertised products. 











142 Brazing Manual — Concerned 
with application of major brazing methods 
in joining metals using silver alloys and 


filler metals, fluxes, and gas atmospheres, 
this 22-pp brazing manual (Catalog 925) | 
contains over 20 tables, drawings and | 


photographic illustrations. The subjects 
discussed include silver brazing procedure, 
selection of brazing and filler metals, de- 


sign of brazed joints, prebraze cleaning, | 
assembly of brazed joints, and others. Air | 


Reduction Sales Co. 


143 Bearing Pullers — How Tracta 


ball and roller bearing extractor overcomes | 
disadvantages associated with many types | 
of bearing pullers is told in this illustrated | 

Tiesatines performance in various | 
applications, points out design features | 
which result in lower maintenance, savings | 
in time and labor. Drawings illustrate op- | 
eration, and a list of sizes is included. | 


bulletin. 


Engineering Imports. 


ENGINES 


144 Diesel Engines — Bulletin S- 
500-B52B, 8pp, describes company’s 
diesel engines for use in municipal power 
plants, water works, sewage treatment 
plants, and similar applications. Explains 
operation using oil, oil and gas, dual fuel 
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in Emergencies 





OPENING TYPE 


to divert water to sprinkler 
deluge or water curtain 
systems, or to divert 
inflammable liquids to a 
point of safety. 














Write for Bulletin E52C 





CLOSING TYPE 


to shut off the flow of 
inflammable liquids or to 
concentrate water or steam 
in fire mains, 














Both types can be controlled thermostatically, electrically, or manu- 
ally from any or many locations. Their design assures positive, de- 
pendable protection because they do not wedge and consequently 
cannot stick. 


EVERLASTWIG 


EVERLASTING VALVE CO. 
47 FISK STREET, JERSEY CITY 5, N. J. 


t 
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Cleans Fire Tubes 


>>> DDD FAS } >>> D DDD 


You can now clean fire tubes inside as well 
as outside faster with a new Rotojet. The 
new Rotojet is the most powerful tube 
cleaner we ever built. It won't stall at low 
speeds caused by heavy loads. Roto ex- 
panding heads and brushes thoroughly 
clean soot scale inside tubes. A Roto vibrat- 
ing head (illustrated above) knocks off 
water scale adhering on the outside. 


Try the new Rotojet, and no other tube 
cleaner will ever satisfy you. 


Economical Roto Brushes 
Roto expanding brushes and heads have 
separately replaceable wearing elements. Roto expanding brush, showing a replaceable 
These inexpensive parts save time, money, brush element. Brings down tube cleaning 
and critical materials. Send for details. cost. Meinteins high deaning efficiency. 


Roto solid wire brush. 


Model S525 ROTOJET Air-driven 4 Model S505 ROTOJET Air-driven 
Motor with swing-frame head St Motor with 2-arm head for 2” 
for 3” 0.D. tubes. 0.0. tubes. 


ELLIOTT COMPANY-ROTO DIVISION 


147 Sussex Ave. Newark 1, N. J. 
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and spark ignition gas. A chart lists ratings 
for 5, 6, 7, and 8 cylinder engines which are 
available in from 550 to 2200 hp. Sectional 
drawing shows major mechanical featurés 
and gives specific parts descriptions. 
Charts show fuel cost curves; application 
photos are included. Worthington Corp. 


145 Power Units — Eighteen heavy- 
duty power units from 55 to 190 hp are 
covered in this illustrated 12-pp bulletin. 
Describes each model and gives full speci- 
fications on each. Tables listing horse- 
power ratings for carbureted and diesel 
sree units are included with other data. 
nternational Harvester Co. 





- «++ Outstanding Among 
This Month’s Catalogs 


146 Liquid Level Control Sys- 
tems — Bulletin 1161, 24-pp, includes 
a discussion of the basic principles of 
liquid level measurement, control, and 
transmission. Systems are described in 
detail along with applications, princi- 
ples of operation, limitations and ad- 
vantages. Various types of instrumenta- 
tion are surveyed on a comparison 
basis. A tabulation of liquid level con- 
trolling systems and measuring sys- 
tems record applications, components, 
principles of operation, ranges, limita- 
tions, advantages, and references to 
further data. Numerous diagrams sup- 
plement text. Minneapolis-Honeywell 
Regulator Co. 


147 Guide to Instrument 
Transformers — The 1955 edition of 
this instrument transformer buyer’s 
guide, 100-pp Bulletin GEC-1028 con- 
tains basic information on company’s 
complete line. Fully illustrated, book 
contains ratings, ASA accuracy classi- 
fications, and prices of all standard in- 
door and outdoor potential and current 
transformers. Listings of ratio and 
phase-angle tests, tables of replacement 
types, and mechanical and thermal 
data are included. Designed to save 
time in selecting and ordering current 
transformers, potential transformers, 
and metering outfits, this book supplies 
pertinent data on all standard types 
that conform to ASA insulation stand- 
ards. Available to qualified power en- 
gineers. General Electric Co. 


148 Data on Insulations — In- 
sulation solutions for a wide range of 
temperature problems are charted in 
this folder. Provides brief descriptive 
information and tells forms available 
for high temperature applications, for 
intermediate temperature use, for hot 
and cold water and low pressure steam, 
for ice water and frigid temperatures, 
and other uses. Mundet Cork Corp. 


149 Tubing Guide —Eight-pp 
Bulletin 40 condenses pertinent infor- 
mation on selection and applications of 
46 principal analyses of tubing. Groups 
these into five classifications — stain- 
less steel, nickel and nickel alloys, car- 
bon and alloy steels, beryllium copper 
and titanium. A summary of the princi- 
pal properties of each and its normal 
production limits given. Properties of 
six glass sealing alloys are included. 
Describes manufacturing processes of 
tubing and lists length limits, straight- 
ness tolerance, temper designations and 
tolerances. Superior Tube Co. 
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Less heat loss at joints 
with single-layer Unibestos Pipe Insulation 


Tests prove that Unibestos single-layer pipe 
insulation actually provides greater protection 
than other nonfibrous double-layer insulations 
which cost more to install. Unibestos is made 
of Amosite—the long-fibered African asbestos. 
These fibers interlock with one another to prevent 
heat loss at horizontal and longitudinal joints. 

While most insulating materials show a pro- 
nounced shrinkage at high temperatures, 
Unibestos has no measurable shrinkage at 
1200°F. It will not powder, pulp or wash off, 
even under heavy moisture conditions, and 
when dry, Unibestos resumes its original 
thermal and physical characteristics. 


EASY to install. . . easy to remove. 
Unibestos can be cut, mitered and handled 
easily. The fabrication of insulation for tees, 


valves, flange covers, etc., is a fast, low-cost 
operation. Because of its unusual strength and 
durability Unibestos can be removed and re- 
placed with little or no loss of material. 


STANDARD PRODUCTION SIZES 


Unibestos Pipe Insulation is regularly made in 
3-foot lengths for pipe sizes from 12” through 
24’’, in standard thicknesses through 5”’. 
Unibestos Block Insulation is made in 6”, 12”, 
18” or 36” widths and in thicknesses from 1” 
through 3” in 4%” increments. 


For complete information, write 
for descriptive Bulletin 109C 


UNION ASBESTOS & RUBBER COMPANY 
1111 West Perry Street * Bloomington, Illinois 
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Where you need 
HEAT | EXCHANGE 





Whether you heat or cool water 
for make-up, process or any other 
use, you will need Wallace & Tier- 
nan Chlorination to help combat 
slime problems introduced by water- 
borne bacteria or air-borne bacteria. 

With slime control equipment 
designed for any need, built for last- 


ing and dependable service, highly 
accurate and backed by over 40 years 
of successful application experience, 
Wallace & Tiernan Chlorination can 
help you increase the efficiency of 
your plant and cut operating costs. 
For further information write our 
Industrial Division. 


WALLACE & TIERNAN 


25 MAIN ST., 


BELLEVILLE 9, N. J. 


CHLORINATORS © CHEMICAL FEEDERS « SCREENING EQUIPMENT © MAGNETIC SEPARATORS 


@ PRECISION PRESSURE INSTRUMENTS © CATHODIC PROTECTION »* 


FINE CHEMICALS 
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LUBRICANTS 


150 Long-lasting Lubricant — 
Technical information and performance 
data on company’s silicone fluid-carbon 
black mixture for high temperature, slow 
speed bearings are provided in this 6-pp 
brochure. Presents illustrated case his- 
tories detailing actual savings in relubrica- 
tion schedules, replacement and mainte- 
nance costs. Applications discussed include 
injection valves, turbine governors. Speci- 
fications and typical properties are also 
given. Dow Corning Corp. 


151 Colloidal Graphite — Bulletin 
421 contains photos, diagrams, charts, and 
general information on the advantages 
offered by colloidal graphite in the assem- 
bly and run-in of machines. Shows how to 
use colloidal graphite, chiefly as a pe- 
troleum oil dispersion. Acheson Colloids 
Co., Div., Acheson Industries, Ine. 


FILTERING, SCREENING 


152 Diatomite Filters — Bulletin 
5502 explains how the diatomite filter 
works, illustrating the operation with a 
series of sectional drawings. Precoating, 
filtering and cleaning are shown in three 
steps. Points out applications, describes 
construction features. General Filter Co. 


153 Vibrating Screens — Twelve-pp 
Book 2554 descri a complete line of 
vibrating screens for all medium and heavy 
duty screening operations. Contains valu- 
able information — including a capacity 
chart — to aid in selecting a vibrating 
screen for use with a given material at a 
specific capacity. Link-Belt Co. 


154 Filter Fabric Facts — This 
16-pp illustrated booklet contains informa- 
tion about filtration principles; filtering 
devices; filter media; textile fibers for 
filtration; a comprehensive chart on chemi- 
cal and heat resistance of cotton and 
synthetic fabrics; sections on yarns, fabric 
construction and finishing; and a round up 
of filter fabrics in use. Photos illustrate 
variety of filter fabrics being produced for 
industrial use, and specifications for typi- 
cal ones are given. Wellington Sears Co. 


WATER TREATING 


155 Handbook on Demineralizing 
— Comprehensive 40-pp Bulletin 5800-B 
compares various methods of water treat- 
ment, indicating the comparison between 
demineralizers and evaporators. It discusses 
the characteristics of the various types of 
available cation and anion exchange mate- 
rials and offers data on operating costs of 
demineralizing. It tells when to use 2-bed, 
3-bed, 4-bed, mixed or mono-bed deminer- 
alizers. It also indicates when decarbona- 
tors or vacuum deaerators should be 
installed. Cochrane Corp. 


156 Hot Process-Zeolite Treat- 
ment — Technical Reprint T-128, 6-pp, 
describes boiler feedwater treatment in a 
steel mill. Discusses problem raised by an 
expansion in power-generating facilities 
and the solutions found for them. There is 
a comprehensive explanation of the mill’s 
operations, water requirements and possi- 
i a water sources. The treatment sys- 
tem, centering around the Sphericone, that 
was installed to provide the necessary 
water is described, and its performance and 
effect on existing facilities are evaluated. 
Graver Water Conditioning Co. 


— more Bulletins on page 126 
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Roy Fruehauf, President, Fruehauf Trailer Company 











“Business Publications 
Are Vitally 
Important To Me...” 


says Mr. Fruehauf. “Frequently I find facts and 
ideas in business publications that help me to make 
important decisions. We know our customers and 
prospective customers read their business maga- 
zines, too. We carry substantial advertising schedules 
in severai different groups of business periodicals.” 


It is good thinking to judge an advertising med- 
ium by the value its editorial pages deliver to regu- 
lar readers. Business publications provide a direct 
sales route for any product or service of benefit to 
business or professional men. 


NATIONAL BUSINESS PUBLICATIONS,-INC. 1001 rittecnth street, W. W., Washington 5, D.C. + STerling 3-7535 


The national association of publishers of 171 technical, 
professional, scientific, industrial, merchandising and 
marketing magazines, having a combined circulation of 
4,049,550...audited by either the Audit Bureau of 
Circulations or Business Publications Audit of Circula- 
tion, Inc....serving and promoting the Business Press 
of America... bringing thousands of pages of special- 
ized know-how and advertising to the men who make 


decisions in the businesses, industries, sciences and pro- | 
fessions...pin-pointing your audience in the market of 
your choice. Write for list of NBP publications and 
the latest “Here’s How” booklet, “How Well Will We 
Have to Sell Tomorrow?” by Ralston B. Reid, Adver- 
tising & Sales Promotion Manager, Apparatus Sales 
Division, General Electric Company, Schenectady, N.Y. 








Carbon Steels t. 4 ar 
Carbon-Molybdenum Steels D Ze 


BUTT WELDING FITTINGS 
Y2 inch through 42 inches... 


Chromium-Molybdenum Steels 


Nickel Steels >) » Y cad i” 


FORGED CORROSION RESISTANT—LIGHT WEIGHT and A.S.A. FLANGES 


4 . Yq inch through 24 inches... 
Chromium-Nickel Steels s 


Chromium-Silicon-Molybdenum ma &, i ray —_—- | 


FORGED SCREWED OR SOCKET WELDING FITTINGS and UNIONS 
Yg inch through 4 inches... 


Chromium Type Stainless 
Chromium-Nickel Stainless 


Molybdenum Type Stainless 


Wrought Aluminum 


Aluminum-Copper Alloys LARGE DIAMETER AND T.E.M.A.* LONG WELDING NECKS 
nO STANDARD FLANGES up to 20 feet 0.D. yp to 24 inches, 150 Ib. through 2500 Ib. 


*Tubular Exchanger Manufacturers Association 





8 
CNC... 
i Aluminum-Manganese Alloys 


BUTT WELDING FITTINGS 
Schedules 5S, 10S, 40S, 80S, and other Schedules and wall thickness. 


i 
4 Titanium 


FORGED CORROSION RESISTANT—LIGHT WEIGHT and A.S.A. FLANGES 


150 Ib. through 2500 Ib. pressure ratings. 2 
Forging Brass 


@Muleseses ork Oe 


FORGED SCREWED OR SOCKET WELDING FITTINGS and UNIONS 
150 Ib. Corrosion Resistant and 2000 Ib. through 6000 Ib. ratings. 


FOR FITTINGS FROM ANY FORGEABLE MATERIAL 
TO MEET YOUR SERVICE REQUIREMENTS 


You get prompt, efficient service when you specify and order from 
the complete Ladish Controlled Quality line. Fittings in any forgeable 
material in virtually every type, size, wall thickness or pressure rating 
.-. are produced to one uncompromising Controlled Quality standard 
...and identified with heat code symbols pioneered by Ladish as 
verification of metallurgical integrity resulting from exhaustive 
tests made in the Ladish metallurgical laboratories. 


For complete service on your fittings requirements, depend on the 
Ladish line and the services of your Authorized Ladish Distributor. 





THe compuete (onTeolled. Qualily FITTINGS LINE 


| Fy. BD) Es)» Gat Gr OF 


CUDAHY, WISCONSIN TO MARK PROGRESS 
MILWAUKEE SUBURB 
District Offices: New York « Buffalo « Pittsburgh « Philadelphic « Cleveland 
Chicago ¢ St. Paul « St. Lovis « Atlanta « Houston « Odessa ¢ Tulsa 
Los Angeles « San Francisco « Seattle « Havana « Mexico City « Brantford, Ont. 





Bell Aircraft has 


13,000 payroll savers 


“From every point of view, the purchase of U. S. Savings 
Bonds contributes to the soundness of our economy 
and to the individual security of our citizens. I am proud 
that at Bell Aircraft our employees are helping to 
strengthen the national economy and their own future 
security through the Payroll Savings Plan. 

“In a recent campaign Bell employees achieved a 
record of nearly 99% participation in the Payroll Savings 


Portrait by Fabian Bachrach 


Plan, bringing to 13,000 the total number of our em- 
ployees who are saving systematically through the 
regular purchase of Savings Bonds.” 


LARRY BELL, President Bell Aircraft Corporation 


If your company does not have the Payroll Savings 
Plan, or if you have the Plan and employee participa- 
tion is less than 50%—get in touch with Savings Bond 
Division, U. S. Treasury Department, Washington, D. C. 
Your State Director, U. S. Treasury Department, will 
be glad to help you install a plan or show you how easy 
it is to build employee participation in your present plan. 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 
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_ ANe 
PRESSURE’S 


STEADILY, 
CRITICALLY, 


AUTOMATICALLY, with LESLIE 


Now you can handle high pressure drops without costly, PRESSURE REDUCING 


complicated two-stage reducing stations. Handling up to 

1500 psi 1000° F inlet steam, the single-seated, internal 

pilot, piston operated valve has proven itself in high VA LVES 
pressure central station service, as well as in lower pressure 
industrial service. High pressure applications include 5 
steam to auxiliaries, air jets and steam soot blowers. @ For Steam, Air, Gas 


List of central station users available on request. 99%, Accuracy of R egulation 





Engineers have put their reliance on Leslie for the best in . 
design, materials and workmanship—in all kinds of © Instant Reaction to Flow Change 
industrial applications—for more than 55 years. @ Stellited Seating Surface 


Send for the bulletin described below today. Positive Dead-End Shut-Off 
Interchangeable Parts 


INLET REDUCED 
BODY MATERIAL STEAM PRESSURES PRESSURE RANGE 
Cast Iron 25-250 2-35 
Cast Iron 25-250 10-235 
Cast Bronze 25-300 2-35 
Cast Bronze 25-300 10-285 
Cast Bronze 40-300 5-35 
Cast Bronze ; 40-300 20-275 
Cast Carbon 300-750 100-600 


Steel & Cast 
Alloy Steels 300-1500 100-600 


BULLETIN 5302 


Provides latest engineering data 
on all classes of Leslie Pressure 
Reducing Vaives—assists you in plan- 
ning and specifying for optimum 
performance. Yours on request, 


LESLIE CO., 301 Grant Avenue, Lyndhurst New Jersey 





For more data circle 525 on Post Card 





The New C-E La Mont 
Controlled Circulation Hot Water Boiler 


For those applications where high temperature water has in- 
herent advantages over steam—and there are many—the C-E 
Le Mont H T Boiler has numerous points of superiority. Among 
the more important of these are: 

1. Complete control over HT water movement in both system and 


2. Low pressure loss is inherent so no separate boiler pump is 


. Pressurized operation with oil or gas means no induced draft 
fan—simple stack. 
4. Single-pass design has no baffies—low draft loss—cleaner boiler. 


. More efficient heating surface can be arranged because cf posi- 
tive, controlled circulation. 


. Other features such as: steel enclosed setting—few headers, 
all accessible—any fuel, oil, gas or coal. 


Available in sizes ranging from 15 to 150-million BTU per 
hour, or more—for pressures to 300 psi and temperatures to 
about 425 F. 


MEET YOUR HEATING OR 
PROCESS NEEDS WITH 
ONE OF THESE C-E BOILERS 


If you need steam — from 4,000 to 60,000 pounds per 
hour...or high-temperature water for heating or process 
applications ...one of the three CE Boilers shown here 
will fit your needs exactly. P 


Collectively they offer an exceptional diversity of 
choice, and a brief consideration of the features of each 
will help to “pin point” the design characteristics suited 
to your situation. 

Of course, if larger capacities are needed the Combus- 
tion line includes boilers of any capacity — for any pres- 
sure — for any fuel or method of firing. 


Please feel free to call upon us for further detailed eer 
information. Catalogs of each of the units illustrated are ee 
available upon request. rn 


<a 
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COMBUSTION ENGINEERING [~) 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 
BOILERS, FUEL BURNING AND RELATED EQUIPMENT; PULVERIZERS, AIR SEPARATORS AND FLASH DRYING SYSTEMS; PRESSURE VESSELS; AUTOMATIC WATER we SOIL PIPE 
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The C-E Package Boiler, Type VP 


This completely shop-assembled boiler is available in fourteen 
sizes from 4,000 to 42,000 pounds of steam per hour. . . for design 
pressures up to 500 psi... up to 200 degrees of superheat available 
in sizes above 21,000 pounds capacity . . . for pressure firing of 
liquid or gaseous fuels. The VP Boiler has more water-cooled area 
per cubic foot of furnace volume than any other boiler of its size 
and type. The large lower drum—30-inch diameter—permits a 
simple, symmetrical tube arrangement . . . greater storage capacity 
. +. @asy access for washing down or inspection. A centrifugal fan, 
which operates at low speed and is exceptionally quiet in opera- 
tion, is standard equipment. The simple baffle arrangement results 
in low draft loss . . . simple soot blowing . . . no dead pockets... 
high heat absorption. The VP is enclosed in a reinforced, gastight, 
welded steel casing, and shipped completely assembled with firing 
equipment, fittings and forced draft fan. For foundation, it needs 
only a simple concrete slab. 


The C-E Vertical-Unit Boiler, Type VU-10 

The VU-10 is available in nine sizes from 10,000 to 60,000 
pounds of steam per hour... for design pressures up to 
475 psi . . . up to 200 degrees of superheat available in 
20,000-60,000 Ib range .. . for solid, liquid, or gaseous 
fuels. This boiler is a completely standardized design 
adaptable to many conditions. Like the VP Boiler the 
VU-10 is particularly well suited to plants having small 
operating and maintenance forces. It is bottom-supported 
and needs no outside supporting steel. It performs effi- 
ciently over a wide range of output, and is easy to operate 
and to maintain. All parts are easily accessible for inspec- 
tion. The VU-10 is a complete unit—boiler, furnace set- 
ting, fuel-burning equipment, controls, forced draft, heat 
recovery equipment (if desired). Regardless of fuel or 
method of firing, the same general cross-sectional arrange- 
ment of drums, convection bank and furnace wall cooling 
is used. 
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Petersburg, Alaska — Town Council, Petersburg, has com- 
pleted plans for new hydroelectric power plant at Blind Slough, 
about 17 mi. distant, and will begin work soon. Project will include 
power house, penstock, dam and associated structures, with hy- 
draulie turbine, electric generator and auxiliary equipment. A 
22,000-volt transmission line will be constructed to municipality. 
No estimate of cost announced. R. E. Beck & Associates, Tower 
Bidg., Seattle, Wash., are consulting engineers. 


Maricopa, Ariz. — Electrical District No. 3, Pinal County, 
Maricopa, plans new steam-electric generating plant on local site, 
to be equipped for an initial capacity of 30,000-kw. Cost estimated 
about $4,800,000. Proposed to arrange bond issue in amount of 
$6,740,000, for construction of station, transmission lines in dif- 
ferent parts of county for power supply for irrigation pumping 
plants, power substations and other operating facilities. 


Phoenix, Ariz. — Arizona Public Service Co., Phoenix, plans 
an expenditure of about $16,000,000 for new construction in 1955, 
including generating facilities, power substations, transmission 
lines, ete. Program will comprise work on new steam-electric 
generating station at Tempe, Ariz., with capacity of 100,000-kw.., 
previously noted in these columns. 


Blytheville, Ark. — Arkansas-Missouri Power Co., Blythe- 
ville, has disposed of a block of stock, totaling 36,868 shares, to 
net several million dollars. Proceeds will be used for extensions 
and improvements in power plants, power substations, trans- 
mission lines and other operating facilities. 


Pine Bluff, Ark. — Arkansas Power & Light Co., Simmons 
National Bldg., has disposed of a bond and stock issue to total 
about $27,000,000, portion of proceeds to be used in connection 
with 1955 expansion and improvement program, including gen- 
erating facilities, power substations, transmission lines and other 
work. 


Riverside, Calif. — California Electric Power Co., Riverside, 
has arranged a construction program to cost about $11,500,000 in 
1955. Work will include installation of new turbine-generator at 
power plant at Highgrove, near Riverside, making fourth unit at 
plant; extensions in power substations, transmission lines and 
other operating facilities. 


San Francisco, Calif. — California-Pacific Utilities Co., 405 
Montgomery St., with power plants at Needles, Calif., and other 
points, has arranged financing through sale of preferred stock to 
total about $1,000,000, proceeds to be used for expansion and 
improvements in power stations and other operating facilities. 


Bridgeport, Conn. — United Illuminating Co., 80 Temple 


St., New Haven, Conn., has plans maturing for new steam- 
electric generating station on West side of Bridgeport Harbor, 
Bridgeport. Proposed to begin work on foundations at early date. 
Details of installation are being determined, including turbine- 
generator, high-pressure boilers and accessories. No official esti- 
this will be a multi-million dollar 


mate of cost announced 


project. 


Miami, Fla. — Florida Power & Light Co., Miami, has dis- 
posed of a stock issue totaling about $18,600,000, proceeds to be 
used in connection: with 1955 expansion and improvement pro- 
gram, estimated at $41,300,000, as recently noted in these col- 
umns. Work on different phases of program is being placed under 
way. 


Savannah, Ga. — Savannah Electric Power Co., 27 West 
Bay St., is considering purchase of tract of about 58 acres of land 
fronting on Savannah River, as site for new steam-electric gen- 
erating station, supplementing present Riverside plant. Company 
has petitioned Board of Chatham County Commissioners for 
easement rights on property. Project is now in preliminary stage, 
with details of installation to be determined later. New plant will 
represent a multi-million dollar investment. 


Chicago, Ill. — Northwestern University, 619 Clark St., 
Evanston, Ill., J. C. Sanderson, in charge, plans boiler plant for 
central-heating service in connection with new school building at 
330 East Ontario St., Chicago. Installation will include boiler 
units, ‘stokers and accessory equipment. Olsen, Urbain & Sand- 
strom, 5 South Wabash Ave., are architects; and Neiler, Rich & 
Bladen, 343 South Dearborn St., mechanical engineers, both 
Chicago. 


40 


Manilla, Iowa — Municipal Service Department has plans 
for extensions and improvements in municipal oil engine-operated 
electric plant, with installation of new Diesel engine generator 
unit and accessory equipment. No estimate of cost announced. 


Topeka, Kan. — Kansas Power & Light Co., 808 Kansas Ave., 
plans extensions and improvements in Tecumseh steam-electric 
generating station, with installation of new turbine-generator unit 
and auxiliary equipment. Cost reported about $2,006,000. Bechtel 
Corp., 3780 Wilshire Blvd., Los Angeles, Calif., is consulting 
engineer. 


Wichita, Kan. — Kansas Gas & Electric Co., 215 North 
Market St., has arranged financing in amount of about $16,000,- 
000 through sale of bonds and preferred stock, portion of proceeds 
to be used in connection with 1955 expansion and improvement 
program, including power facilities, power substations, trans- 
mission lines and other work. 


Concord, Mass. — State Department of Correction, Division 
of Building Construction, 38 Chauncy St., Boston, Mass., has 
plans under way for new power plant at Massachusetts Reforma- 
tory, Concord. Cost reported close to $1,000,000, with equipment. 
Merrill Associates, 210 South St., Boston, are consulting engi- 
neers. 


Berrien Springs, Mich. — Berrien County Board of Com- 
missioners, Berrien Springs, has plans under way for power house 
for central-heating service and mechanical laundry unit, esti- 
mated to cost about $300,000, to be located at new county home 
for aged, to be constructed at same time, to cost approximately 
$1,000,000. Cuthbert & Cuthbert, Dearborn, Mich., are archi- 


tects. 


St. Louis, Mo. — Catholic Preparatory School for Boys, 220 
North Fourth St., Fred M. Switzer, president, plans power house 
for heating service at proposed new school, consisting of several 
buildings on 50-acre tract of land on Conway Rd., vicinity of 
Mason Rd. Entire project reported to cost about $1,500,000. 


Glendive, Mont. — Montana-Dakota Utilities Co., 831 Sec- 
ond Ave., South, Minneapolis, Minn., is arranging fund of about 
$8,000,000 for expansion and improvements in 1955, including 
generating plants, power substations, transmission lines and other 
operating facilities. 


Las Vegas, Nev. — Southern Nevada Power Co., South Second 
St., has arranged financing through sale of preferred stock, to 
total $1,500,000, proceeds to be used in connection with new 
steam-electric generating station, on which work is under way. It 
will be equipped for an initial capacity of 44,000 kw. 


Newark, N. J. — Public Service Electric & Gas Co., Public 
Service Terminal, will expand about $90,000,000 on new con- 
struction in 1955, including generating stations, power substa- 
tions, transmission lines and other facilities. Program will allocate 
a substantial part of fund for construction of new steam-electric 
generating station at Linden, N. J., previously mentioned in these 
columns. 


Akron, Ohio — Ohio Edison Co., Akron, is reported planning 
new steam-electric power plant in Bath Township, with installa- 
tion of turbine-generator, high-pressure boilers and auxiliary 
equipment. Cost estimated about $15,000,000, with extensions in 
transmission lines, power substations, other operating facilities. 


Philadelphia, Pa. — Philadelphia Electric Co., 1000 Chest- 
nut St., will expend about $70,000,000 for new construction in 
1955, including generating stations, power substations, transmis- 
sion lines and other operating facilities. As previously noted in 
these columns, plans are in progress for a new steam-electric 
generating station, to cost close to $45,000,000, on which work is 
expected to begin in 1955. 


Abilene, Tex. — West Texas Utilities Co., Third St., has ar- 
ranged for sale of a bond issue to total $7,500,000, proceeds to be 
used for extensions and improvements in power facilities, power 
substations, transmission lines, other work during present year. 


Ashland, Wis. — Lake Superior District Power Co., 101 Sec- 
ond St., West, plans addition to steam-electric generating station 
on bay front, with installation of new 25,000-kw. turbine-genera- 
tor unit and auxiliary equipment. Extensions will be made in coal 
storage and handling facilities. Estimates of cost are being made. 


Madison, Wis. — Madison Gas & Electric Co., 100 North 
Fairchild St., will have plans prepared by Pioneer Service «& 
Engineering Co., 231 North LaSalle St., Chicago, Ill., consulting 
engineer, for proposed addition to local generating plant, recently 
noted in these columns. Installation will include new turbine- 
generator, high-pressure boilers and auxiliary equipment. Cost 
reported about $9,000,000. 
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LINEUP of 15 Worthington deaerators at Kaiser Aluminum's new Chalmette plant. 


Biggest U.S. aluminum plant 
has 15 Worthington deaerators 


Kaiser Aluminum’s mammoth new reduction 
plant at Chalmette, La., turns out 12% pounds of 
aluminum every second. 

It takes nearly half a million kilowatts (enough 
to power a city of 1 million) to sustain Chalmette’s 
rated production of 400 million pounds a year. And 
the Worthington nameplate pops up everywhere you 
look in Chalmette’s two big powerhouses. 

The deaerators are Worthingtons — 15 of them, 
each with a capacity of 250,000 pounds per hour. 
These compact and efficient deaerators are of the 
Full Contact Steam Jet Type. Vent mixture is effec- 


“SEE the Worthington Cor- 
poration Exhibitin New York 
City. A lively, informative 
display of product develop- 


ments for industry, business _ a | 
.P A 
and the home. Park Avenue <n te Oe. 


and 41st Street.” 


ize 


tively concentrated by direct contact within the 
deaerator shell, thus obviating the need for a surface 
type vent condenser. A troublesome source of main- 
tenance is thereby eliminated, installation is simpli- 
fied, and cost of lagging is substantially reduced. 
Worthington condensers, condensate and circulat- 
ing pumps, boiler feed pumps and deaerators are all 
helping to keep Kaiser’s Chalmette plant on the line. 
For the whole story on Worthington deaerators 
write for Bulletin W-210-B32 today. Address 
Worthington Corporation, Steam Power Division, 
Harrison, New Jersey. $.4.3 
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A GREAT TEAM IN STEAM 


Boiler Feed 
Pumps 


Steam-Jet Ejectors 
and Vacuum Pumps 


Deaerators 


Steam 
Turbines 
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1—CABLE CONSTRUCTION for 
the hot locations 


Okotherm-insulated, aluminum-sheathed 
cable is designed for continuous opera- 
tion at 150 C and up to 200 C under 
certain conditions. Available for both 
power and control cable circuits, the 
cable is said to provide labor-saving 
advantages through its own built-in 
aluminum conduit. The chief advan- 
tages are announced as flame and heat 
resistance; moisture and ozone resist- 
ance; space-saving small diameter; light 
weight for easy handling; high dielectric 
strength; corrosion resistance. Bulletin 
1088 gives data. The Okonite Co. 


2—INSULATING CEMENT pro- 
vides smooth finish 


Super Powerhouse Cement is announced 
as a white insulating-finishing cement 
which provides both insulating proper- 
ties and a smooth, white finish when 
applied alone or over regular insulating 
cement, block, blanket and other ther- 
mal insulation. When applied as the only 


insulating material on valves, flanges, 
fittings and other irregular surfaces it 
gives a white finish which blends com- 
pletely with adjoining white insulations. 

Made of long, fine fibers of spun min- 
eral wool, the cement is said to offer 
better adhesion, easier mixing and im- 
proved handling and troweling qualities 
while retaining the characteristic den- 
sity, coverage, low shrinkage, and high 
thermal efficiency of mineral wool ce- 
ments. It can be used to temperatures 
of 1700 F and has a glazed white surface 
when finish-troweled. The hydraulic- 
setting material remains workable for 
one hour, sets to initial hardness within 
two to three hours, and according to 
manufacturer will withstand drenching 
rain after the initial set. The cement is 
available in 50 lb bags. Baldwin-Hill Co. 





Reader Service Cards on pages 
117-118 make it easy to get 
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3—SELF-STICKING SIGNS help 
prevent accidents 


Self-sticking accident prevention signs 
are available in three standard sizes — 
5 by 14 in., 3% by 10 in., and 24 by 9 
in. The signs include both basic purpose 
signs (Danger) and specific purpose 
signs (No Smoking). Either can used 
alone or in combination with others. 
Basic purpose signs include, Danger, 
Caution, Information, Directional, 
Safety Instruction and Radiation Haz- 
ard, in wordings and colors specified by 
ASA. These signs are made of company’s 
B-500 All-Temperature impregnated 
cotton with a temperature-resistant 
pressure-sensitive adhesive. Each sign 
comes mounted on its own dispens2r 
card — just peel it from card and apply 
where desired. Bulletin 145-C gives 
details. W. H. Brady Co. 


4—SOLENOID VALVE features 
noiseless operation 


This electro-pneumatic switch is an- 
nounced as having quiet operation as a 
particular design feature. Spring, arma- 
ture, guide tolerances and material speci- 
fications are closely held to prevent 
alternating current hum. When ener- 
gized, the valve passes full air at supply 
pressure up to 25 psi. When deenergized, 
the supply port is stopped and the 
return line pressure is wasted to at- 
mosphere. A built-in manual adjustment 
permits valve opening when the coil 
is deenergized. Port connections are 4 
in. NPT and 60 cycle coils can be 
supplied for 115, 208, 230, or 440 v. 
Electrical leads, 12-in. long, come from 
a housing which can be rotated to 
facilitate wiring. Bulletin 359 and Draw- 
ing 1255 give more information. The 
Powers Regulator Co. 


5—STEEL CLIP helps to resist 
condenser tube erosion 


Designed to protect condenser tubes 
from erosion, this stainless steel clip is 
made from 26-gage metal with slightly 
flaring sides for tension. It is attached 
directly to the condenser tube. The 
clips are available in 2 ft lengths for 
34, % and 1- in. diam condenser tubes. 
Use of the clips does not appreciably 
affect heat transfer rate of the condenser 
tube, manufacturer states. While the 
clip does not repair an eroded tube, 
it resists further erosion and in many 


cases it may not be necessary to replace 
the clip-protected tube for a considerable 
period of time. Occasional inspection of 
condenser tubes for signs of erosion will 
determine whether “tgs clips should 
be applied. Allis-Chalmers Mfg. Co. 


6—INDUSTRIAL INCINERATOR 
burns refuse outdoors 


This low-cost, industrial outdoor in- 
cinerator has a 12 bushel capacity and is 
—— with heavy duty grate and ash 
pan base. The manufacturer states that 
improved draft control permits burning 
of damp, green or dry refuse and elim- 
inates the fire hazards of burning, blow- 
ing scraps and minimizes smoke and 
smell. The unit stands approximately 
5-ft high and measures 36 in. sq at the 
base. It is shipped assembled, and 
weighs 165 Ib. The unit is used by lifting 
off the hood, pouring in up to 12 bushels 
of refuse at a loading, igniting from the 
top and replacing the hood. It burns 
with an intense heat, reducing refuse to 
fine ash and does not require watching 
nor any additional fuel. The unit sells for 
about $69.00. Alsto Co. 


7—HOT SPRAY VINYL for eco- 
nomical corrosion control 


Formulated to combine ease of handling 
and good spraying characteristics with 
optimum build and appearance, this 
new hot spray vinyl is claimed to provide 
4 mils in a single spray pass. One prime 
and one hot spray coat give the 5- to 
6-mil thickness needed in most cor- 
rosion protection work, says manufac- 
turer, and vinyl thicknesses in the 10- to 
15-mil range without rungs or sags are 
possible in an uninterrupted multiple 
pass spray application. It is used with 
company’s universal metal primer, P-50. 
Prufcoat Laboratories, Inc. 


8—WELDING TOOL is light and 
easily operated 


No special skill is required for operation 
of the Handy-Giant Welder, says manu- 
facturer of this lightweight versatile 


tool. It uses only 6 v, operates on 115-v, 
60-cycle a-c. According to company it is 
durable, powerful and safe, and no 
glasses are required when using it. The 
tool is suggested for quick welding, 
brazing, soldering; it may also be used 
to etch and cut holes in metal. Its ship- 
ing weight is 12 1b; it will sell for around 
50.00 Cauhorn Mfg. Co. 


9—FEED PUMP has horizontally 
split casing 


Type BI boiler feed pump is announced 
for requirements of high pressure ratin 
below those of barrel-type pumps. Avail- 
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Light oil meets its master in these CRANE VALVES 


THE CASE HISTORY — Read how the Johnson & Johnson baby 
products plant at Cranford, N.J., completely stopped a valve 
leakage condition that wasted product... caused a safety haz- 
ard ...and menaced the plant’s high sanitation standards. 

Valves formerly used on very light baby oil lines were the 
source of trouble. Keeping them tight at the stuffing box was 
next to impossible. Constant servicing of stuffing boxes was 
necessary, even after repacking every 4 to 8 weeks. Several 
packings were tried without success while the high maintenance 
costs and nuisance conditions continued. 

Early in 1951 the plant found the solution in Crane No. 1610 
Packless Diaphragm Valves. They removed the cause of leakage 
—immediately stopped its troubles and costs. Almost 4 years 
later—with no maintenance whatsoever—the Crane packless 
valves remain absolutely tight; continue giving perfect service. 
And that goes for all v ulves added since the first installation. 


CRANE CO. 


General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES © FITTINGS © PIPE 


Crane No. 1610 Packless 
Diaphragm Valves 


When you have valve problems with 
hard-to-hold fluids, try Crane Packless 
diaphragm valves. They eliminate stem 
leakage and maintenance on air, 
vacuum, gas, light oil and similar serv- 
ices. Their diaphragm has longer life, 
yet should it fail, their separate disc 
prevents escape of line fluid. Available 
in wide selection of materials and 
sizes. Ask for folder AD-1942 or 

see your Crane Representative. 


e HEATING 
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able in 6, 8, and 10 stages, the pump is 
patterned after the barrel type, but it 
has a horizontally split casing so that 
the upper half can be removed without 
disturbing the piping. The capacity 
range of the three impeller sizes is 
225-350, 275-425 and 350-525 gpm. 
The head per stage is about 280-200, 
300-240 or 310-250 ft. 

The pump is designed for both radial 
and axial balance. Radial balance is 
obtained by alternate up and down 
arrangement of volutes and axial balance 
by back-to-back arrangements of im- 
pellers. The pump is available with 
either ring-oiled, water-cooled ball bear- 
ings, or sleeve bearings with Kingsbury 
thrust, ring oiled and pressure lubricated 
by oil pump. Its deep stuffing boxes are 
arranged for water cooling from an 
external source. Allis-Chalmers Mfg. Co. 


10—CIRCUIT BREAKER, 400 amp, 
is “intermediate” size 


The KL, a 400-amp molded-case air 
circuit breaker, is introduced to fill 
the need for frames intermediate in 
size between manufacturer’s older K 
and L frames. Highly compact, the KL 
breaker is 6 in. shorter than the L 
breaker previously necessary for 400- 
amp applications, and only 4 in. longer 
than breakers. Providing automatic 
circuit protection for enclosures, switch- 
boards and panelboards, the breakers 
employ both thermal and adjustable 
magnetic tripping for overload and short 
circuit protection. Their interrupting 
capacity is 25,000 amp at 600 v a-c, or 
30,000 amp at 240 va-c. Available ratings 
range between 125 and 400 amp at 
600 v a-c or 250 v d-c. Two- and three- 
pole units are identical in size and 
are suitable for front and rear connec- 
tion. Features include De-ion arc ex- 
tinction, silver alloy butt contacts with 
quick-make, quick-break action, and 
interchangeable trip units. Accessory 
features such as shunt trips and remote 
control operation are available. West- 
inghouse Electric Corp. 


11—TOOL ATTACHMENT for use 
with portable electric drills 


Hefty Holer, a heavy duty tool attach- 
ment for portable electric drills, is re- 
ported to fit any electric drill; it weighs 
only 1% |b. According to manufac- 
turer, it will saw wood, plastic or 
plasterboard and cuts all metals in 
pipe, bar, tube, rod, or sheet form 
without a starting hole. Hefty Holer 
will nibble metal lath, wood, plastic 
composition material or sheet metal up 
to 20 gage, reports state, with only a 
\¢ in. starting hole. It sells for about 
$20.00. Accessory tocls available include 
files, chisels, gouges, and jig saw blades. 
Little Beaver Industries, Inc. 


12—BUSWAY SYSTEM, improved, 
low-voltage type 


Uni-Bus is announced as a new develop- 
ment in low voltage feeder and plug-ia 
busway systems. Available in ratings 
from 225 to 775 amp, 600 v, two-, three-, 
and four-pole types, the Uni-Bus System 


features a single size ventilated steel en- 
closure accommodating all current carry- 
ing capacities. Construction details are 
identical for both feeder and plug-in 
types; a duo-circuit arrangement offers 
low reactance characteristics for both. 
Weight savings up to 40 per cent are 
claimed, and either horizontal or verti- 
cal installations are possible. According 
to company, the Uni-Bus plug may be 
isolated from bus by safety slide and 
utilization circuit is energized through 
primary and secondary contacts in the 
plug. Roller-Smith Corp. 


13—THREAD COMPOUND aids in 
preventive maintenance 


Fel-Pro C-5 “‘Hi-Temp”’ Thread Com- 
pound is announced for stainless steel 
and high temperature applications up 
to 1800 F. Company reports it is now 
being used to prevent galling and seizing 
studs, bolts and threaded assemblies, 
and as a preventive for galvanic pitting 
of stainless steel. C-5 is formulated 
on a special colloidal-copper base in a 
non-volatile and viscous carrier. In 
effect, C-5 “‘copperplates’’ metal to 
prevent direct contact. It is non-cor- 
rosive, its formulation prevents galvanic 
pitting of stainless steel at all tempera- 
tures, company says, and is especially 
effective where dissimilar metals of the 
latest alloys are joined. The use of C-5 
in protecting threaded surfaces is said 
to minimize shut-down or dismantling 
time, and prevent costly stud breakage. 
Felt Products Mfg. Co. 


14—FILTER CARTRIDGE has extra 
large filter area 


Available in Types F-718 and FW-718, 
this filter cartridge is announced as 
having a tremendous filtering area, low 
pressure drop and high dirt storage 
capacity. The two types are similar in 
construction but permit different meth- 
ods of installation. The density of filter 
paper used in the cartridges results in 
removal of particle sizes down to 5 
microns. The degree of initial particle 
size removal can be controlled by use 
of special papers and other materials 
where conditions require such control. 
Being made of cellulose these cartridges 


are suitable for filtering straight mineral 
oil or heavy duty detergent oils without 
removing detergents, oxidation inhib- 
itors. Purifier Div., The Hilliard Corp. 


15—ZEOLITE BYPASS controls 
the degree of hardness 


This zeolite bypass serves to control the 
proportionate mixing of untreated hard 
water and treated, fully-softened water 
to produce whatever degree of hardness 
desired. Operation is described as simple. 
A single setting (on the adjustable 
orifice) regulates the ratio of hard to soft 
water, it is noted; the valves are auto- 
matic and adjust to flow variations of 
one to four, without perceptible loss 
of accuracy. There are no pumps and 
few moving parts. This simplicity keeps 
costs down for installation, operation 
and maintenance, manufacturer points 
out, and assures dependability. Bypass- 
ing the Zeolite softener is said to extend 
softening cycles and produce savings in 
operation and resin costs. The bypass 
may be applied in controlled-scale cor- 
rosion prevention; municipal water sup- 
ply; and wherever it is preferable to use 
simple zeolite softening without pro- 
ducing a zero-hardness water. Graver 
Water Conditioning Co. 


16—RUBBER REPAIR MATERIAL 
for conveyor belts, cables 


Rema is announced as a self-vulcanizing 
rubber repair material for repairing rub- 
ber conveyor belts and rubber covered 
electrical cable. It is explained that the 
abrasive-resistant cover stock and rub- 
ber filler self-vuleanize by a chemical 
process. Repairs can be made quickly 
and the belt put back into operation 
immediately, says company, and no 
heat or heavy equipment is necessary. 
Flexible Steel Lacing Co. 


17—HOODED COVERALL for 
boiler maintenance jobs 


Designed to protect almost the entire 

body of the wearer, this hooded coverall 

. fastens tightly at the 

ankles and wrists and 

is self-adjusting to of- 

fer the greatest possi- 

ble protection against 

dirt, soot and grime. 

Boot straps keep the 

legs from riding up, 

and the hood, with tie 

strings, fits snugly 

around the face. With 

the wearing of goggles, 

little facial area is ex- 

posed. Made of heavy 

blue washable denim, 

this boiler mainte- 

nance uniform has 

double knees and el- 

bows and a buttoned- 

on, reinforced front- 

piece to withstand 

“> - crawling. This cover- 

all will be available for less than $7.00. 
M. Setlow & Son, Inc. 


18—METALLIC PUTTY hardens by 
chemical action 


Metalset A201, a versatile aluminum * 
putty, which shrinks less than 0.2 of 
1 per cent while hardening, and will 
not crack in thick applications, is an- 


POWER ENGINEERING 





Economically iS 


from COAL 


to CORNSTARCH <5 


with simultaneous pick-up 


or discharge at one or 


om 


many points... without dust 


or contamination... in 
small space 








This is an S-A REDLER Horizontal 


Closed Circuit Conveyor — 


and a very remarkable unit it is! 


It conveys in four directions — can 
pick up and discharge at many points 
on its run simultaneously or selec- 
tively—does the work of several con- 
veyors of other types. It is fully en- 
closed — dust-tight and contamina- 
tion-proof. Because it moves materi- 
als in mass, in a solid column, it 
minimizes dust formation and degra- 
dation and practically eliminates ex- 
plosion hazards. 


It is self-feeding and can be choke 
fed without jamming. Any excess 
material simply recirculates until 
needed. The REDLER is also self- 
cleaning, an important advantage 
when the operation calls for running 











various materials in sequence. It 
makes an ideal blending conveyor. 


Unusually compact, REDLERS re- 
quire a minimum of structural sup- 
port. They can be easily and eco- 
nomically adapted to practically any 
plant layout. 


The closed circuit REDLER is just 
one of many types furnished by S-A. 
If you handle or work with any kind 
of granular, pulverized, flaky or small 
lump material, a REDLER can help 
you do it better, cleaner and at lower 
cost. 


Write for Catalog No. 140. We'll be 
glad to give you a preliminary cost 
estimate. No obligation, of course. 


A few of the Other REDLER 
Types and Arrangements ..~ 


Loop Boot 
Elevators 


Conveyor- 
Elevators 





Vertical Closed 4 L-Type Conveyor i 
Circuit Conveyor- ; Elevator 
Elevators 


POO. Se 
“ Conveyors 


Strepuens-ApAMSON MFG. Co. 


86 Ridgeway Avenue, Aurora, Illinois © Los Angeles, Calif. © Belleville, Ontario 


Sealmaster Division 


Engineering Division 


Specialists in the design and 
manufacture of all types of bulk 
materials conveying systems. 


Standard Products Division 
A complete line of conveyor 
accessories including centrifugal 
loaders—car pullers—bin 

level controls—etc. 
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A complete line of industrial ball 
bearing units available in both 
standard and special housings. 





nounced for building up metal surfaces 
or for caulking seams and holes in metal 
and wood surfaces. Though easy to mix 
with its curing agent, the putty is said 
to have the needed thixotropy for 
application with simple hand tools to 
vertical and overhead surfaces. It hard- 
ens to a metallic density at room tem- 
perature, and curing can be speeded with 
additional external heat. Manufacturer 
says this product can be machined by 
conventional methods, can be tapped 
or drilled; it is not affected by water 
and resists acids and alkalis. 

Metalset A201 is epoxy resin com- 
pounded with aluminum and other in- 
gredients to form a paste. Heat ceiling 
is 800 F. Its chemical and dimensional 
stability let it be used for outdoor metal 
surfaces. Smooth-On Mfg. Co. 


19—HEATING TAPE keeps oil 
lines at pumpable temperatures 


Preferred Ribbon Heat is said to offer 
a convenient and inexpensive means for 
electric heating of suction lines carrying 
residual (No. 6) oil from fuel tank to 
pump and heater. Its purpose is to keep 
the oil in the lines at pumpable tempera- 
ture, especially during burner shutdowns 
or out-of-service periods, by making 


JUNCTION 
80x 


EAD-IN THERMOSTAT + 
ABLE 


up the radiation, convection or con- 
duction losses from the piping. Preferred 
Ribbon Heat is a low temperature 
lineal heater in the form of flexible tape 
lo in. wide and \9 in. thick, of fusible 
alloy resistance wires, braided, insulated, 
and protected for continuous use. 

The tape is spiralled directly around 
the suction piping. It can be applied 
to new or existing oil piping systems. 
The enc of the tape is attached by a 
waterproof connection to a 3-ft non- 
metallic sheathed cable, thence to the 
electric supply. A thermostatic sensitive 
bulb, strapped against the pipe, leads 
to a thermostatic control. The cable is 
directly connected into a standard elec- 
tric outlet box. Use of this tape is based 
on maintaining a pipe line temperature 
at 100 or 120 F. Selection of unit length 
depends on the voltage and the heat 
loss from the pipe surface and through 
the pipe line insulation, with the current 
input to the tape thermostatically con- 
trolled. Preferred Utilities Mfg. Corp. 


20—CONDUIT FITTINGS for use 
in hazardous areas 


By sealing vertical runs of conduits, this 
explosion-proof drain sealing conduit fit- 
ting, the Type EYD, guards against 
insulation failure by water accumulation. 
Similar in function to company’s Type 


46 


EZD Sealing Condulets, but without 
the removable inspection cover, the 
fitting is more economical to use and 
available in larger hub sizes. Hubs 
range from 1% to 6 in. in two sty’es: 
the smallest sizes have one opening 
for damming and filling, and those of 
1% in. and larger have separate dam- 
ming and filling openings. To drain 
water continuously, this fitting has an 
ECD drain. 

It is noted that since a length of rub- 
ber tubing and solid copper wire are 
furnished with each conduit fitting, 
damming and filling the seal interior are 
done more simply. The tubing, with the 
wire inside, is inserted up through the 
drain opehing into the sealing chamber. 
Sealing compound is poured in, enclosing 
all but the top of the tubing. After the 
compound is hardened, the wire and 
flexible rubber core are removed, leaving 
a drain path from the seal’s upper 
surface to the drain. Crouse-Hinds Co. 


21—EXPLOSION-PROOF MOTOR 
in NEMA sizes, 1 to 5 hp 


Announced as meeting the strict speci- 
fications of the National Board of Fire 
Underwriters, the Type E Motor is de- 
signed to operate in dangerous locales 
and is made for Class I, Group D services 
for highly inflammable gases and vola- 
tile liquids, and Class II, Groups F and 
G for combustible dusts. It is fully en- 
closed, with special provision to guard 
against fire, dust and moisture. The 
Type E is equipped with a sparkproof 
aluminum fan (Type EN is without 
fan). 

The conduit box is sealed and of 
heavy design with split dome. Internal 
bearing caps are extended along the shaft 
to insure against any spark traveling to 
the exterior. The frame is one-piece cast 
iron with external ribs for reinforcement 
and to provide rapid heat dissipation. 
The Types E and EN Motors embody 
asbestos-protected windings, Lubriflush 
lubrication and normalized castings. 
Bulletin 1879 describes these motors. 
U. S. Electrical Motors Ine. 


22—CONTROL DEVICE serves to 
initiate action 


An automatic, all-electrical device for 
initiating action when a predetermined 
value is reached, this control initiating 
instrument is announced for installation 
on switchboards or panel instruments. 
In operation, the system electrically 
picks up signal from the instrument 
pointer which eliminates disadvantages 
of mechanical contacts, according to 
company engineers. Because control of 


important variables is automatic, human 
errors and expenses are reduced. Typical 
applications include: sounding an alarm 
when the controlled temperature reaches 
a critical value; initiating control to 
contain cycles per sec within a specified 
range; shutting down equipment at a 
maximum vibration point; and shutting 
down machinery drawing more than 
normal power. The control is suitable 
for one-set point or two-set point initia- 
tion. The load relay supplied is rated 
at 120/240 v, 10/5 amp, single pole 
double throw. General Electric Co. 





Described on these pages are 
new ard improved products. Use 
Reader Service Cards on pages 
117-118 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the prod- 
ucts in which you are interested. 











23—PORTABLE VISE STAND can 
double as a work bench 


This portable vise stand is reported to 
have features that make it an efficient 
on-the-job work bench for the pipe 
fitter. The stand sets up or takes down 


in a jiffy, as it is all in one unit with 
no loose parts. The built-in tray pushes 
up and folds for easy carrying and 
compactness, requires less space on the 


truck or if stored between jobs. Though 
extra light in weight for portability, vise 
stand is sturdy and won’t fold up in use. 
Other features include: large size vise 
base for easy mounting; three pipe 
benders; plenty of tool slots; Pipe rest 
and ceiling brace. Toledo Pipe Thread- 
ing Machine Co. 


24—VARIABLE CAVITY PUMP 
maintains constant flow 


Maintaining a constant volume of flow 
despite fluctuations in city water pres- 
sure is the function of this variable 
cavity pump. When the pressure in the 
pump reaches a predetermined point, 
a spring-loaded end plate moves out- 
ward, increasing the length of the pump 
cavity and enlarging the clearances 
between the ends of the rotor and the 
end plate. Increased clearance in the 
owe lets the liquid recirculate, reduc- 
ing the pump’s maximum pressure. Pres- 
sures can be varied from 3 or 4 lb up 
to 75 lb, manufacturer states, and when 
they drop the end plate is automatically 
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Daily rigid testing 
is your insurance of 
quality welds in 


NAVCO 
FABRICATED 
PIPING 


At Navco, a continuous parade of weld specimens 
are processed in the new, modern physical-chemical 
testing laboratory. It is here that weldments are 
studied metallographically and tested physically — 
all on a rigid schedule of quality control practices. 
Navco customers have benefited from progressive 
quality control practices for more than 40 years; 
they have come to know that piping installations, 
engineered, fabricated and erected by Navco, are 
precise, accurate and dependable. 


Call on NAVCO for your next piping job. 





Heat-treating and physical testing equipment 
shown at left is used for quality control of weld- 
ing operators and for development of new weld- 
ing procedures. 


This Rockwell hardness testing machine 
measures the hardness of weld specimens 
as a guide to proper procedures for heat- 
treating of welds. 


A laboratory technician cuts a sample 
from a pipe weld prior to grinding and 
polishing for metallographic examination. 


Here a weld specimen is etched to outline 
the grain structure for further metallo- 
graphic study. 


NATIONAL VALVE & MANUFACTURING COMPANY 


3107 LIBERTY AVENUE, PITTSBURGH 1, PENNSYLVANIA 


New York «+ Chicago 


* (Cleveland + Boston + Atlanta «+ Buffalo «+ Cincinnati 
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--- TIGHT 
ON THE 
LINE! 


ARE THRIFTY 
ON THE 
POCKETBOOK 


Yes sir, Dart Unions cut costs because 

1. They last longer — their two bronze seats are precision ground to 
a true ball joint. 

2. They’re easy and fast to install. 

3. They stay tight — damage no property, spoil no work. 

4. They can be used over and over again. 

Which is why the answer to ‘‘How thrifty, how tight can you get is... 

GET DARTS”’! 








QUICK FACTS 





@ Leakproof because precision-ma- 
chined to a true ball joint and spheri- tested 
cally ground 


@ Shoulders are heavy — can take sist pitting and corrosion 


abuse 
@ Practically indestructible nut and body — 
of air-refined, high-test malleable iron 


\ 





W) 


‘tg 


DART UNION COMPANY 
Providence 5, Rhode Island 
The Fairbanks Co., General Distributing Agents 
Boston + New York - Pittsburgh - Rome, Ga. 
UNIONS 


CALL YOUR LOCAL DISTRIBUTOR FOR PROMPT DELIVERY OF DART UNIONS 
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@ Each Dart is individually vacuum- 


@ Bronze alloy seats are extra wide, re- 


\\\” 


forced in by springs to reduce clearances. 

Pump parts are available with *<-in. 
internal pipe thread or external garden 
hose thread. The hollow shaft pump will 
slip directly onto a '%-in. motor shaft. 
Maximum expansion of the pump cavity 
at 75 lb pressure is 0.005 in. — at 30 lb, 
0.015 in. The end plate serves as a relief 
valve; it operates like a piston. Hypro 
Engineering, Inc. 


25—A-C MOTORS protected 
against drip, splash, 


Total protection is claimed for this new 


_ line of a-e motors which incorporate 
such features as solid-cast frames and 


plastic sleeving for the brazed coil head 
connections in the insulated “‘heart’’ of 
the motor. Ventilation louvers of the 
motors are positioned in the end brack- 
ets. The frame extends beyond the 
coil heads to protect windings, and 


| compact brackets are designed to afford 
| shaft support by placing the bearing 
| mountings closer to the frame. According 


to company these motors offer complete 
protection against drip, splash, and fall- 


| ing objects — regardless of mounting 
| position. Included in this group of en- 
| closed a-c motors are fan-cooled, corro- 
| sion-proof and explosion proof designs. 
Reliance Electric & Engineering Co. 


_26—AMMONIA CONDENSER is 


evaporative unit 


| Basic principle of this 200-ton refrigera- 


tion capacity ammonia condenser is 
that of evaporating sprayed water from 
the surface of condensing coils through 
which the refrigerant gas passes, ex- 
tracting heat at the rate of 1000 Btu per 
lb of water evaporated. The air stream 
enters at the top of the condensing sec- 
tion, is drawn downward through the 
water sprays, over the condensing coils, 
and then turns upward to leave the 
unit through propeller-type fans at the 


| top. This reverse direction air stream 
| is a departure from previous practice, 


it is noted; it increases capacity of the 


| unit and reduces the outlay for electric 
| power. The spray water falls into a tank 


at the base of the unit, from which it 
is recirculated, with a net water con- 
sumption said to be less than 5 per cent 


| of the water used by many condensers 


of equal capacity. : ; 
In addition, the unit is equipped with 


' company’s Duo-Pass precooling coil 


which removes the superheat from re- 
frigerant gas, making it close to condens- 


| ing temperature before it enters the 


sprayed, condensing section. This is 


| designed to avoid the precipitation of 
| seale deposits. Also, in the gas line, 
pegwern pasos and condensing coil, 
| is locate 


the “Oil-Out.” At this point 
the oil vapor is condensed and is easily 


| removed from the refrigerant. The Ni- 


agara Blower Co. 


| 27—A-C WELDER for general 
| maintenance work 
| This general purpose a-c welder is 


announced for job shops and light in- 
dustrial applications. en ei a current 


range of 25 to 295 amp, the low-priced 
welder is suggested for maintenance 
work,. tack welding at high currents, 


| and steady welding at moderate cur- 


rents. It provides a 50 per cent duty 
cycle in the normal welding range of 
200 amp, with somewhat lower duty 
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four FW condensers serve 


PG & E's NEW PITTSBURG PLANT 


May, 1955 


OMPLETELY modern in every detail of design 
C; and equipment, the Pacific Gas and Electric 
Company’s new 660,000 kw plant at Pittsburg, 
California, is the largest steam power plant west 
of the Mississippi. 

Each of the 165,000 kw turbines is served 
by a Foster Wheeler Cross Flow type, single-pass 
condenser as shown above. With 65,000 sq. ft. of 
condensing surface, each of these four FW units 
has a rated condensing capacity of 726,000 lb of 
steam per hour, with a turbine exhaust pressure 


sactapnucunanaaite: “f. ae 


H 
% 
> 
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of 1.3” hg absolute and 98,600 gpm of circu- 
lating water at 60 F. 

A space-saving feature of this condenser design 
is the location of the FW low-pressure heaters 
in the intake passage between the cross-flow tube 
banks. This heater arrangement can be seen in 
the center of the photograph above. 

With this latest installation, PG&E has pur- 
chased a total of 14 large condensers from Foster 
Wheeler in the last 10 years. Foster Wheeler Cor- 
poration, 165 Broadway, New York 6, N. Y. 


FOSTER {f] WHEELER 
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Spool-type Rectangular-type U-type 
Rubber Expansion Joint Rubber Expansion Joint Rubber Expansion Joint 


There’s a GARLOCK EXPANSION JOINT 
for your piping applications 


All-Teflon* Rubber Expansion Joint Expansion Joint for use on 
Expansion Joint with Teflon liner Haveg and Duriron piping 


e To stop vibration, flange breakage 


° To relieve stresses and strains 
in piping and equipment 


Garlock manufactures a complete line of expansion joints specifically 
designed to meet the requirements of different types of service. Rubber 
Expansion Joints are made in all pipe sizes from 34” to 72” for water, 
air, or exhaust steam. They are furnished in round, rectangular, tapered 
or offset; spool-type and U-type. 

All “Teflon” Joints or Rubber Joints with Teflon liner are made 
for chemical service; Neoprene Joints for oil service. Specially designed 
Rubber Expansion Joints are now available for use on piping and 
flanges made by Haveg Corp. and The Duriron Co., Inc. 


Write today for Expansion Joint Folder AD-137. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore * Birmingham * Boston * Buffalo 
Chicago * Cincinnati * Cleveland * Denver * Detroit * Houston 
Los geles * New Orleans * New York City * Palmyra (N.Y.) 
Philadelphia * Pittsburgh * Portland (Oregon) * Salt Lake City * San 
Francisco * St. Louis * Seattle * Spokane * Tulsa. 

in Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 


*The Du Pont Company’s Trademark 


(JARLOCK 


PACKINGS, GASKETS, OIL SEALS, 
MECHANICAL SEALS, RUBBER EXPANSION JOINTS 
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cycles when higher settings are used. 
A low range open circuit voltage of 75 
v provides easier starting and facilitates 
use of low hydrogen and stainless steel 
electrodes. Good performance is also 
claimed at high current settings, where 
a 65 v OCV is supplied. Utilizing the 
moving primary coil design, the welder 
is nye gree to provide pin-point accu- 
racy of current settings and resettings 
throughout the entire current range. 
To simplify routine maintenance and 
 egvemsi cl connections, side covers may 
removed by taking out three screws 
on each side. The welder includes a 
dual position range switch, fingertip 
current adjustment, and bolt-type out- 


| put terminals. Type WK29A, the gen- 
| eral purpose and shop model, includes 


a 230 v primary circuit with steel-tired 


| castors as standard equipment. For 
| heavier applications, Type WK29L in- 
| eludes a 230-460 reconnectable primary 
| circuit. General Electric Co. 


28—PROPORTIONING PUMP 
Features positive control 


Designed for use in metering and propor- 
tioning of small volume flows, the UP 
Pump uses a double acting air cylinder 
to provide quick starts and positive 
stops at high or low speeds. It utilizes 
the same liquid end components as 
company’s series UM Pumps except 


that plant air supplants a motor drive. 
With it, air is alternately admitted to 
and exhausted from a double acting air 
cylinder through a four-way valve. Vol- 
ume to be pumped is controlled by 
stroke length adjustment; and/or by 


| controlling air supply pressure or speed 


of actuating the valve. 
The pump can be applied in propor- 


| tioning of petroleum inhibitors and ad- 


ditives, odorants to natural gas and food 


| industry uses. It is available in stainless 


steel, Hastelloy, Monel and plastic. 
Outstanding features announced are: 
positive control over flow for quick, 


| accurate starts and positive stops, unit 


mounting of drive and pump body on 


| common base, interchangeable parts, 


compact, easy to clean check valves. 
The pump can be furnished with neces- 
sary components for a complete liquid 


| feed system. Bulletin UP-55 gives details. 


Hills-McCanna Co. 


| 29—THERMOPILOT RELAY for 


shut-off of gas fired units 


Automatic reset and stable operation 
are features announced fer the A-100R 
Thermopilot Relay for automatic safety 
shut-off. Any tendency to chatter be- 
cause of vibration is claimed to be elim- 
inated by a pilot generator which sup- 
plies 10 times the voltage of many single 


| thermocouples of the same physical 
| size. Current generated by this pilot 


generator closes the electrical relay 
switch. It is explained that when the 
ilot flame is extinguished, or an unsafe 
ion pilot condition exists, the relay 
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TRY ONE IN THE LINE AND YOU’LL SEE WHY 


Specifying Hancock 
Bronze Valves 
means big savings 

in your 
valve investment 


The economy of Hancock “500 Brinell” Bronze 
Valves has been proved by industry .. .: in piping 
systems similar to yours. Users rate them No. 1 be- 
cause Hancock Bronze Valves are built with quality 
materials and design features that save money on 
valve investment. Put one in the line and the demon- HANCOCK 

strated savings will lead you to specify Hancocks **500 BRINELL’’ 


from then on. BRONZE VALVES 


Here’s why they cut costs! Seat and disc are super- Globe, Angle and Check 
hard “500 Brinell” stainless steel, formed for tight 150#, 200#, 300# 
bottom seating under compression, without tension. 
No leaks! No wire drawing, galling, steam cutting! 
The rugged diaphragm is 125 to 230% stronger than 
in the usual bronze valve. Long-wearing silicon 
bronze is machined into a large diameter stem with 
Acme thread to assure straight-line rigidity and 
smooth operation. A practical back-seating design 
makes it easy to pack the Hancock Bronze Valve 
under pressure. 





Sizes: V4" Thru 2” 


When Hancocks go in, valve costs go down. 











YOUR INDUSTRIAL SUPPLY DISTRIBUTOR of premium-quality Hancock Bronze Valves 
will gladly heip you pick the right valve to produce maximum savings, or write 
for Bulletin 260. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


A product of MANNING, MAXWELL @& MOORE, UNC. Watertown 72, Massachusetts 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF 
VALVES, ‘AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘CONSOLIDATED’ SAFETY 
RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury, Conn. and Inglewood, Calif. “SHAW-BOX” AND 
‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 
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EXACT CONTROL of 


Moisture 


. - - To Improve Your Product or Protect 
Your Materials or for Processes or Tests 


@ This Niagara Air Conditioning Method dries air directly and 
measurably, using a moisture-absorbing liquid spray. It makes 
humidity control a separate function from lowering or raising 
temperatures and gives you precise control with thermostats 
alone; no moisture-sensitive devices are needed. You have 
simpler, more trustworthy, less expensive control instrumenta- 
tion. Niagara precise-control installations have the best record 
for reliability. 

Niagara Air Conditioning provides you with any temperature 
and relative humidity you need. Using “Hygrol’” absorbent, it is 
not expensive to operate, saving the refrigeration commonly 
used to condense moisture and making re-heat unnecessary in 
most cases. It gives large capacity with compact, easily-main- 
tained equipment. Ask for Descriptive Bulletins #112 and #121. 
Address Dept. E. 


NIAGARA BLOWER COMPANY 


405 Lexington Ave. New York 17, N. Y. 


District Engineers in Principal Cities of U. S. and Canada 
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breaks contact to shut off the main 
control valve. When the unsafe condi- 
tion is corrected, relay contact is auto- 
matic, says manufacturer; no manual 
reset is required and a slight variation in 
pilot flame does not result in af false 


a out. : 
he relay is available with either two- 
or three-wire connections. The former, 





with relay normally open. is for pilot 
| flame safety on furances, ovens, boilers 

and similar gas-fired equipment. The 

three-wire units, with their single-pole, 

double-throw action, can used in 
| alarm circuits and in electric ignition 
| circuits. General Controls Co. 


30—MULTI-POINT INDICATOR 
with manual switching 


Designed to scan a number of process 
variables by use of a manual switching 
arrangement on front panel, the Type 
| HJ Precision Indicator may be used 
| with provision for measuring up to 48 
| circuits, or in conjunction with a multi- 
point strip-chart recorder to obtain an 
intermittent record. According to com- 
pany engineers, the instrument incorpo- 
rates a magnetic standard to provide 


| continuous measurement and standard- 


ization. Utilizing this circuit is claimed 
to eliminate maintenance and replace- 
ment associated with dry cells, standard 
cells, and slide wires. It also allows oper- 
ation in ambient temperatures from 
zero to 125 F. 

The use of plug-in components 
range resistor, reference junction oven, 
and tubes — combined with standard- 
unmatched tubes helps make the instru- 
ment easy to service. Indicator is avail- 
able in two basic types, d-c potentiom- 
eter or a-c bridge, and it can be pro- 
vided as a single-point or multiple-point 
instrument. The scale is concentric and 
rotating, 3234 in. in length. Response 
time for full-scale travel is optionally 4 
or 12 sec or 60-cycle operation. General 
Electric Co. 


31—MECHANICAL PACKING for 
liquid caustics 


Designed exclusively for liquid caustics, 
White-Lon Style 322 Mechanical Pack- 
ing is claimed to be ideal for use on 
stainless steel or chrome plated pon 4 
shafts to form a tight seal against suc 
strong alkalies as sodium, potassium, 
barium, ammonium or magnesium hy- 
| drogides. A method of treating indi- 
| vidyal strands of pure Chrysolite Cana- 
| dian asbestos with a Teflon Suspensoid 
| is used to immunize the packing against 
| alkalies and prevents seizing or scoring 
| of shafts. A. W. Chesterton Co. 
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Three 6 by 6, eleven-stage barrel-type boiler 
feed pumps rated 1180 gpm, 4300-ft head, 
3575 rpm, driven by 1500-hp motors, at 
Ninemile Point station, Louisiana Power & 
Light Company. Station engineered by 
EBASCO SERVICES INCORPORATED. 


First Choice wu: 


Louisiana Power & Light Company 


pansion joint and shaft seals are brought to out- 
side of pump where they may be inspected often 
and worked on easily, if required. 


A proved service record the country over 
.. simple, low maintenance design . . . high effi- 
ciency performance — these were some of the 
factors that led Louisiana Power & Light Com- 
pany to choose Allis-Chalmers barrel-type boiler 
feed pumps for their Ninemile Point station. 


Features Keep Operating Costs Low 


First stage has twin, single-suction impellers to 
give low NPSH requirement for highest efficien- 
cy under fluctuating loads. Impellers, mounted 
back to back, balance axial forces without use 
of balancing drum. Double volute casing main- 
tains radial balance under fluctuating load. Ex- 


Complete Unit From One Source 


Allis-Chalmers can supply the complete pump- 
ing unit — pump, motor and control — of co- 
ordinated design and manufacture. You get one 
responsibility — one guarantee of satisfaction. 

Get complete information on Allis-Chalmers 
barrel-type boiler feed pumps. Call your Allis- 
Chalmers District Office or write Allis-Chalmers, 
Milwaukee 1, Wisconsin, for Bulletin 08B7899. 


A-4635 
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type 
exchangers 


(Condensers—Coolers—Evaporators) 


Patent Nos. 1,935,270 - 2,057,597 - 2,424,441 


River water, well water or brackish water are 

all alike to this exchanger because it can be 
cleaned while in operation! The water distributing 
ferrules need only be removed successively for 

the cleaning brush or tool whereby the tubes receive 
additional water which sluices away the 

dislodged dirt. 


Vogt Film Type Exchangers are operating with 
real economy of first cost, operation and 
maintenance in power, petroleum, and chemical 
industries. They serve as Jacket Water Coolers, 
Feed Water Heaters, Hydrocarbon Evaporators, 
Sulphuric Acid Coolers, and Sulphur Dioxide 
Condensers, and can be designed to cool or heat 
any liquid and to condense or evaporate any fluid. 


TOP: Four units at Newton Falls, Obio 
Municipal plant cool water for diesel [ 


engines and a Iubricating oil cooler. 


tions of Vogt Film Type exchangers and 
is available upon request. 


Bulletin HE-7 describes typical installa- J 


BOTTOM: Jacket Water Coolers serving 
engines of 7,300 HP in the compression 
plant of a Western Oil Refinery. 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 


Branch Offices: NEW YORK, CHICAGO, CLEVELAND, DALLAS, PHILADELPHIA, 
ST. LOUIS, CHARLESTON, W. VA. 
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DURABLE INDUSTRIAL CONCRETE LINING of this 
giant multicione ash precipitator is made with Lumnite 
calcium-aluminate cement and selected aggregates. 


512% of TOUGH REFRACTORY CONCRETE will top this boiler floor, Cement gun 
application of a castable refractory mix speeds installation... cuts downtime. 


SPECIAL LUMNITE* INDUSTRIAL CONCRETES — 


READY FOR ACTION 


... lm less than a day! 


Special concretes made with Lumnite cement reach 
service strength within 24 hours . .. stand up under 


high-temperature service . . . last year after year! 
MANY PROBLEMS OF HEAT, corrosion and abrasion 


Save dollars and days on your next construction or repair are easily solved with Lumnite cement linings. This 
hot-air duct features a smooth, jointless lining made 


job by using concretes made with Lumnite. These Special tines amendielin 
Concretes are highly adaptable! . . . easily placed in any size 
or shape, for linings or structural members — by pouring, 
troweling or cement gun. They resist heat, corrosion, abra- 
sion and thermal shock . . . give long, trouble-free service. 
Refractory Concrete for service up to 2600°F. is one of the 
many ways the special advantages of Lumnite Industrial Con- 
cretes can be used. For convenience you can make Refractory 
Concrete with a prepared castable mix — just add water to a 
packaged castable, mix, and you’re ready to place Refractory 
Concrete. In 24 hours or less your job will be ready for service. 
Castable refractories provide the right combination of se- 
lected aggregates and Lumnite calcium-aluminate cement 
carefully proportioned to meet the heat-resistance and insu- 
lation requirements of many jobs. They are made and distrib- 
uted by manufacturers of refractories. Keep a few bags on 
hand to speed your next emergency repair. 
For more information write Lumnite Bureau, Universal proretipeangpr se bays pees ooo ge oye ge 
Atlas Cement Company (United States Steel Corporation passat Easy-to-place Heat-Resistant Concrete is ready 
Subsidiary), 100 Park Avenue, New York 17, N. Y. for use within 24 hours. 


OFFICES: Albany, Birmingham, Boston, Chicago, Dayton, Kansas City, Minneapolis, New York, Philadelphia, Pittsburgh, St. Louis, Waco. 
*“‘LUMNITE?” is the registered trade-mark of the calcium-aluminate cement manufactured by Universal Atlas Cement Company. 


ESTEE LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 


PE-1-105 











UNITED STATES STEEL HOUR—Televised alternate weeks—See your newspaper for time and station 
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SAVE MONEY AND PROTECT YOUR PLANT BY 


Installing Hancock 
1500* and 2500+ 
Steel Valves and 

assuring dependabl 
leak-proof service 


Put an end to the costly hazards of valve leakage 
in your high-pressure, high-temperature steam 





plant! Let proved-in-the-line Hancock 1500# and 
2500# Valves assure the safe, reliable perform- 
ance so essential to protect personnel, plant and 

service to customers. SIZES: 


Y%4” through 2” 
Hancock 1500# and 2500# Steel Valves are pre- pow: Age 


ferred by most design and operating engineers in 

modern steam plants for very practical reasons. SERVICE RATINGS: 

There is no bonnet joint to leak, no gasket to Screwed and Socket 

leak, no seat insert to leak! In fact, these rugged Wels Eade: For of , 
' ’ gge pressures up to 2500 psi 

valves have every design, quality and construc- at 1050° F., 0.W.G. 


tion feature essential for the severest services. Oe ar 
Get complete information, then try one of these 
heavy-duty valves. You will soon agree that... 


Flanged Ends: 


For all pressures 
up to 1500 psi 


at 900° F., 0.W.G. 
3600 psi—100° F. 


When Hancocks go in, valve costs go down! 











YOUR INDUSTRIAL SUPPLY DISTRIBUTOR is as close as your telephone. 
You can depend on his recommendations and service to save 
you time, trouble and expense. 


In Canada: Manning, Maxwell & Moore of Canada Ltd., Galt, Ontario 


A product of MANNING, MAXWELL @& MOORE, INC. Watertown 72, Massachusetts 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF 
VALVES, ‘AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘CONSOLIDATED’ SAFETY 
RELIEF VALVES, Tx’sa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury, Conn. and Inglewood, Calif. “SHAW-BOX” 
AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 
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3359.4 or 
4:01.4 


“Theres enough difference 
“To make all the difference 


A difference of only 2 seconds... but it made sports history on May 6, 1954, 


when the first under-four-minute mile was run in Oxford, England. 


The differences in quality and performance that Scovill 

builds into its Heat Exchanger Tube, while they also may 

seem small, can make a big difference in improving your operating 
record. Scovill Phosphorized Admiralty Heat Exchanger Tube, for 
example, begins its long service life with an added advantage. It is 
initially hot-extruded from billets continuous-cast by Scovill’s pioneer 
process. This means sounder metal — smooth, dense, free from pits or 
porosity. It means new uniformity of chemical composition, 


with optimum and uniformly distributed phosphorus content. 


The next time you have a new installation or a re-tubing 
job, let us show vou how these differences in 


Scovill Heat Exchanger Tube work for you. 


Scovill Manufacturing Company, Mill Products Division, 
99 Mill Street, Waterbury 20, Connecticut. Phone PLaza 4-1171. 


HEAT EXCHANGER TUBE 


Phosphorized Admiralty « Admiralty « Arsenical Admiralty « Muntz Metal « Naval Brass « Red Brass, 85% « Deoxidized Copper 
Arsenical Copper « Copper Nickel, 10% & 20% ¢ Cupro Nickel, 30% « Aluminum Brass « Aluminum Bronze, 5% « Duplex Tube 
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R-S 


66 R-S Rubber-Seated Butterfly 


NIAGARA FALLS, N.Y. my \20"<S:in sizes from 
hydraulic and manual operation 


RELIES ON RUGGED in the new Filtration Plant. 


Engineers: 


R-S RUBBER-SEATED 5 ™ Greeley and Hansen, Chicago 
BUTTERFLY VALVES 


The new Niagara Falls Pumping Station and 32 MGD Filtration Plant is one of the few big plants in the 
country almost entirely equipped with butterfly and cone valves. At this Filtration Plant, for instance, 
66 R-S Rubber-Seated Butterfly Valves were specified for their ability to provide drop-tite, shut-off 
compsctness and ease of operation. Satisfactory performance since the plant began operation in 1953 has 
resulted in an additional order of 42 R-S Rubber-Seated Butterfly Valves to rehabilitate the old 

Niagara Falls Filtration Plant. 

Positive closure is assured by the wedging action of the valve disc periphery against a tough, flexible 
rubber seat, which seals the shaft bosses as well. Specially compounded rubber defies abrasion and 
resistance te the flow of materials for longer valve life. 


If you would like to benefit by the design advantages and economics available 
in our complete line of butterfly, cone and ball valves, contact our local Hydraulic Gates & Hoists 


representative or write S. Morgan Smith Company, York, Pennsylvania. Turbines Trash Rakes 
Pumps Accessories 


S. ‘ 
Rotovalves Free-Discharge 
Ball Valves Valves 
Butterfly Controllable-Pitch 


AFFILIATE: S. MORGAN SMITH CANADA, LIMITED, TORONTO Valves Ship Propellers 
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keeping steam cheap... 
A ‘ 


To reduce substantially its overall steam generation costs 
and overcome the problem of meeting wide and erratic 
load swings due to the use of steam hammers in the forge 
shop, American Hoist and Derrick Company or St. Paul, 
Minnesota replaced two old boilers with two B&W Type 
FM Boilers. 


Now in service for over a year, the compact FM Boilers 
are providing steam for both processing and heating . . . 
are readily meeting all the service conditions under the 
direction of their automatic controls. Each unit has a 
steam capacity of 25,000 lb per hr at 200 psi, is equipped 
with a superheater to provide steam at proper tempera- 
ture for various plant operations, and is designed to burn 
either gas or oil. 


The FM Boiler is ideal for small to medium-sized opera- 
tions, and has been widely applied to many larger instal- 
lations as well, where multiple FM units have been 
found to be practical and more economical than one or 
more larger boilers requiring complete field erection and 
close operating supervision. The FM is self-contained 
and easy to install. For example, many have been set in 
place with equipment similar to that made by American 
Hoist. It is delivered complete with firing equipment and 


Low Cost Steam 
produced here 


Dual-unit installation of B&W Type FM Boilers at American Hoist 
and Derrick Company plant, supplying steam for processing 


and heating. 


Helps American Hoist 
cut costs here 


Aerial view of large plant and facilities of American Hoist at 
St. Paul, Minnesota. 


controls. This versatile steam generator is enjoying wide 
popularity with users in a large variety of industrial, 
commercial, institutional, and other classifications. The 
number of units now in service or on order have a total 
steam capacity of more than 9,000,000 Ib per hr. It is 
available in standard sizes for loads ranging between 
2900 and 36,000 Ib of steam per hr at pressures to 235 
psi. Special units for higher pressures are also obtainable. 


The Babcock & Wilcox Company, Boiler Division, 161 
East 42nd Street, New York 17, N. Y. 





F CONSIDER THESE COST-SAVING FEATURES 


@ Saves Erection Time and Cost e@ Easy Accessibility 
e@ Meets Wide Range of Service 
@ Handles Quick Load Changes 
e@ Fast Steaming 

@ Low Maintenance 


@ Saves Fuel 
@ Saves Space 
@ Safe, Automatic Operation 





@ Suitable for Outdoor Service 
@ Burns Oil and/or Gas 
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@® Yarway Type 

B’ Seatless Tan 
dem Blow-Off Valve. 
Note balanced sliding 
plunger design with no 
seat to score, wear, 


clog of leak. Pres- 
wres 10 400 pa selected for these 3 
Cleaver-Brooks package boilers... 


) YARWAY BLOW-OFF VALVES 


Cleaver-Brooks package boiler installations, 
like the one above, include as a very important part 
of the picture — YARway Blow-Off Valves. 
As many boiler makers know .. . a good package boiler 
is a better package boiler when equipped with 
dependable accessories like YARWAY Blow-Off Valves. 
Boiler buyers know, too, that YARway Blow-Off Valves 
are a stamp of quality. 
Whatever make of boiler you buy or use, insist on 
this simplified design, dependable operation, long life 
and low cost maintenance provided by YARWAY 
Seatless Blow-Off Valves. Over 15,000 boiler plant 
operators know and use them. 
For more details, write for YARWAY Bulletin B-426. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 


SEATLESS BLOW-OFF VALVES 
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So—You're Goince It 
Your Turbi ie | - 


AST MONTH WE showed a pre- 
view of a series of articles which 
will describe the recent overhaul of a 
turbine generator at U. S. Steel Cor- 
poration’s South Works in Chicago. 
This article describes some of the 
planning and preparatory work and 
the first operations on the unit when 
it was shut down. 


Planning 


Standby Generating Capacity: The 
machine was rated 25,000 kw and 
was expected to be out of service for 
about a month, so arrangements had 
to be made for other power sources 
to be available during the shutdown. 

Production Schedules: Not enough 
standby generating cpacity was avail- 
able to replace the full output of the 
unit, so the shutdown dates had to be 
chosen to fit a period of reduced steel 
production. 

Standby Power: South Works inter- 
changes power with U.S. Steel Corp.’s 
Gary Works, so Gary production 
schedules had to be considered when 
deciding the best time to carry out 
the overhaul. 

Part of the power supply during 
the overhaul was to come from a 
series of old gas-engine driven gener- 
ators at South Works, so preliminary 
work had to be done on these old 
machines to make sure they would be 
in good shape during the overhaul. 

These gas engines are interesting 
because of their age and size. They 
were built between 1922 and 1931, 
and Figs. 4A, B, C, and D give some 
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Planning 


A Power Engin: 
On the Job 


Feature 


idea of their enormous ‘dimensions. 
The cylinder shown in Fig. 4B has a 
diam of 60 in. and each of the three 
largest machines, generating 6000 
kw, weighs (engine and generator to- 
gether) about 1750 tons. An even 
more impressive figure is the weight 
of rotating components. For each 
machine the weight of rotating parts 
on one crankshaft amounts to a total 
of 270 tons. 

When planning an overhaul, every 
plant will have problems of its own, 
but those discussed here give an idea 
of the kind of problems that have to 
be considered in good time for any 
overhaul if work is to proceed 
smoothly. 

Cooperation : Conferences were held 
between U. S. Steel Corp. and Allis- 
Chalmers Mfg. Co., the manufactur- 
ers of the unit, to prepare work 
schedules, decide shift hours to be 
worked, allocate personnel from each 
firm, order materials needed, fix de- 
livery dates, etc. 

Figure 10 shows the schedule pre- 
pared for the overhaul. Such a sched- 
ule is not meant to be a rigid time- 
table, since for many of the opera- 
tions it is impossible to know how 
much work will be required until 
the machine has been opened up and 
its condition determined. All the 
schedule does is to give everyone 
concerned enough idea of timing so 
that other operations can be sched- 
uled to fit in with this particular 
shutdown. The schedule is also useful 
for checking actual times for each 


Preparation 


Preliminary Work 


operation against estimated time, so 
that future estimates can be made 
more accurately. 

Personnel: Normal maintenance 
work in a plant has to go on, no mat- 
ter how big or important an overhaul. 
Yet few plants can carry enough 
maintenance personnel to be able to 
handle a big job on top of normal 
work without bringing in men from 
other departments. This planning has 
to be done well ahead of time so that 
the right men are available when 
needed, particularly as the schedules 
of many departments have to be con- 
sidered. 

Other details which had to be de- 
cided included the adjustment of 
vacation schedules to make sure work 
would not be interrupted during the 
overhaul, scheduling of other power 
plant work so the crane would be 
available when needed for the over- 
haul, arranging for proper tools and 
equipment to be available at the 
right time, etc. 

A few days before the shutdown 
date, all materials needed for the 
overhaul were checked to make sure 
nothing was missing. 

Start of Overhaul: As soon as the 
machine was shut down, the lagging, 
piping, and auxiliaries were removed 
from the turbine. While this work was 
in progress the u \it was placed on 
turning gear to equalize heat distri- 
bution inside the machine. When a 
turbine is shut down, heat inside the 
casing rises and makes the upper 
half of the turbine hotter than the 


61 





Planning and Preparation 


lower half. The uneven heat distribu- 
tion caused by the difference in tem- 
perature between the upper and lower 
halves would distort the spindle, and 
so it is uniformly cooled by being 
slowly rotated until the whole unit 
has had time to cool adequately — 
in this case for about 32 hours. 

Unbolting H-P Cylinder: Tighten- 
ing or loosening h-p cylinder stud 
nuts requires more force than can be 
applied with a hand wrench, and for 
this particular machine the power 
plant crane was used to obtain the 
necessary pull. For units having 
higher steam conditions and high 
temp alloy studs and bolts, provision 
is made for stud heating to obtain 
the necessary stretch for tightness. 

Figure 8 shows how the crane 
cable, tied to the end of the wrench, 
is used to loosen the studs when the 
upper half has to be removed, and to 
tighten them when the cover is re- 
placed. 

When the cover was replaced after 
the previous overhaul, correct stud 
tension was determined by measuring 
the stud elongation as it was being 
tightened. This elongation, propor- 
tional to stud tension, is predeter- 
mined by the manufacturer, and is 


Fig. 2. Checking replacement parts. Left, G. E. Johnson, 
Allis-Chalmers; right, H. W. Richardson, U. S. Steel Corp. 


measured by a depth micrometer. 

Figure 7 shows diagramatically 
how the depth micrometer is used to 
measure this stretch. Figure 9B shows 
the micrometer in position with the 
stud unstressed, and Fig. 9C shows 
the micrometer when the stud has 
been stretched the required amount. 
To explain the method, the elongation 
has been greatly enlarged. The ac- 
tual extension will vary considerably, 
depending on the stud material, oper- 
ating temperature, and required joint 
loading, usually amounting to a few 
thousandths of an in. per ft of effec- 
tive stud or bolt length. 


Fig. 1. Present at this planning conference at U. S. Steel 
Corp's Chicago South Works were: | to r, A. L. Berner, 
General Maintenance Foreman, Electrical; T. A. Watson, 
Superintendent Power Maintenance; A. L. LaForce, Asst. 
Supt. Mechanical Equipment Operations; George H. 
Krapf, Division Superintendert of Power Production; 
Wayne P. Palmer, now retired, then Division Superin- 
tendent of Power Production; C. H. Youngdahl, Superin- 
tendent Electrical Operations; O. E. Hogreff, Superin- 
tendent Mechanical Equipment Operations; H. W. 
Richardson, General Foreman, #5 Power Station; M. J. 
Moffatt, General Foreman, Mechanical Maintenance 


Fig. 3. Exciter and view of unit before shutdown. Crates 
in foreground contain tools to be used for the overhaul 





This article is #2 in the series describing U. S. Steel's 
turbine generator overhaul. To follow in subsequent 


issues are: 
3. Removing turbine cover and spindle 
. Turning turbine cover after removal 
. Reblading the spindle and casing 
- Metallizing eroded section of shaft 
. Removing generator rotor from stator 
- Setting up for lathe work on turbine 
- Re-aligning the turbine spindle 
10. Balancing rotating parts after assembly 
11. Miscellaneous jobs done during overhaui 
12. Safety measures and time-saving ideas 
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Fig. 4. Part of standby power was supplied by these old gas-engine driven gen- 
erators. A. General view of station. Other photos give an idea of size. B. Spare 
cylinder. C. Connecting rod. D. A wrench used for dismantling these engines 














UPPER HALF 
CYLINDER FLANGE 


Fig. 5. General view of Fig. 6. Shows high pressure cylinder of turbine 
unit before the overhaul with insulating and lagging blankets removed 

















LOWER HALF 
CYUNDER FLANGE 


Fig. 7. Right. Section through 
stud showing depth micrometer 
for measuring stud elorgation 
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Fig, 8. Loosening h-p cylinder stud nuts. 
Crane cable is attached to end of wrench 


Fig. 9. A. h-p cylinder stud nut. Plug keeps hole clear 
when not in use. B. Micrometer in position, stud un- 
stressed. C. Micrometer change measures elongation 





Fig. 10. Schedule shows estimated time 
for the main operations of the overhaul 
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Fig. 1. Supercharged, 4-cycle, 1000-hp diesel standby 
pumping unit for City of New Bedford, Mass., supplements 
electric pumps in municipal pumping station. With fuel cost at 
10% cents, average cost to pump 1,000,000 gal is $5.28. 
Investment was $115,000, can pump 30,000,000 gal/day 


Fig. 2. Dual-fuel 1000-hp diesel with 700-kw generator at 
Forest City, lowa, municipal power plant is addition to four 
other engines. In 29 months, unit generated 7,336,260 kw hr 
at fuel cost of 3.89 mills per kw hr, with gas at 26 cents 
per MCF, oil at 11 cents per gal. Investment was $150,000 


What Some Modern Diesels Cost 


Progress toward increased efficiency in diesel operation has been 
steady; dual-fuel engines, supercharging, have contributed to fuel 
economy. Here, in cross-section, are some modern average costs 


TMHE QUESTION OF WHAT it 

costs to operate a modern diesel 
engine is, like any other cost con- 
sideration, subject to a variety of 
variable factors which influence the 
final figure. Furthermore, regardless 
of the operating cost of a diesel in a 
particular situation, this cost must be 
equated to the over-all economy to be 
expected from other power sources. 


It is always advisable to draw upon 
the services of those who have the 
necessary engineering and statistical 
background to interpret the accumu- 
lated data of a planning study made 
for the purpose of determining when, 
how much, and what kind of power 
shall be adopted for plant expansion 
or modification. 

In each of the eight examples of 


diesel operating costs displayed here, 
a detailed analysis was made of the 
requirements, the possible solutions, 
and the long-range effects on plant 
economy before the decision was 
made to add or adopt diesel power. 
An effort has been made to present 
a fairly representational cross-section 
of typical diesel application in typical 
plants. Costs given in the illustration 


Fig. 3. Two 1440-hp supercharged dual-fuel 8-cylinder en- 
gines at Auburn, Nebr., replaced several older straight die- 
sels. Though power production was increased from 4,395,825 
kw hr to 4,587,380, expenses were reduced $21,815. Dual- 
fuel cost for the new diesels is below 3 mills per kilowatt hr 
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Fig. 4. City of Bluffton, Ind., installed two 10-cylinder, 3500- 
hp diesel engines and mothballed steam equipment. In 
1953, new diesels produced 11,491,000 kw hr. Two units 
produced 3,614,400 kw hr. With fue! oil at 11.1 cents/gal, 
over-all plant fuel cost was 8.2 mills per kilowatt hour 
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Fig. 5. Johnson plant of Wolverine Co-Op, Mich., won effi- 
ciency award with three 3500, two 1010, and one 1650-hp 
dual-fuel engines. A 3500-hp unit was tops with low aver- 
age of 9455 Btu per kw hr. It produced 8,680,700 kw hr at 
rate of 8.83 cu ft of gas, 0.0063 gal pilot oil per kw hr 
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Fig. 6. New Mexico’s Lea County Co-Op operates four 
3500-hp and three 1600-hp dual-fuel engines. In repre- 
sentative year, these units generated 24,707,300 kw hr at 
average fuel cost of 2.87 mills per kw hr with gas at 19 cents 
per MCF and oil at 9.34 cents. Cost was 5.26 mills/kw hour 


captions are accurate so far as we can 
determine. However, the basis for all 
costs as shown may differ. In many 


gallons of water in that emergency. 

The two 3500-hp engines illus- 
trated in Fig. 4 are an interesting 
diesel application. These two units 


replaced the last steam turbines still 
in service at the municipal power 
plant in Bluffton, Ind. In this case, 
the steam turbine equipment has 


cases, it is not known whether the 
unit costs were figured on the basis of 
net, or gross, kilowatt hours. Never- 


A table of operating statistics, Bluffton 


been mothballed for the future when 
power demand increases. Since the 
ins‘allation of the diesels, fuel costs 





theless, the costs quoted agree very 





well with the national averages — all 


things considered. Item 


1952 


have been cut 18 per cent and total 


1953 production costs more than 20 per 





The standby pumping unit for the 
City of New Bedford, Mass., shown 
in Fig. 1, recently justified its pur- 
chase when hurricane “Carol” roared 
through New England. Cut off from 
electric service for almost two days, 
the municipal water pumping station 
was able to supply the area with this 
vital service by virtue of the diesel’s 
ability to pump a total of 42,187,500 


Gross kw hr 

Kw hr, steam 

Kw hr, diese! 
1400-hp 
3500-hp 

Plant fuel cost * 

Production cost* 

Net profit * 

Net profit, total 

*in mills per kw hr 





12,699,750 | 
5,046,250 


5,326,100 
2,327 400 


$37,297.90 


cent. This situation is summarized in 
the table. 

For additional background infor- 
mation on diesel engine costs, the 
reader is referred to the latest Report 
on Oil and Gas Engine Power Costs 
published by The American Society 
of Mechanical Engineers. This is ob- 
tainable from the Society at 29 West 
39th St., New York 18, N. Y. 


15,105,400 


3,614,400 
11,491,000 
10.1 8.2 
15,1 

2.9 4.0 
$60,696.95 








Fig. 7. Diesel generating set for standby and peaking service 
installed by municipal plant at Quakertown, Pa., comple- 
ments three-unit 6000-kw steam plant. Supercharged, 8- 
cylinder, 1560-bhp unit averages 8.3 mills per kw hr using 
premium fuel oil and lube oil during the break-in period 
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Fig. 8. Lake Providence, La., municipal light plant has 4 
diesels; latest is 10-cylinder, 2000-hp dual-fuel engine. In 
6-month period, total output was 3,167,000 kw hr, 40 per 
cent from 2000-hp unit. With gas at 22.5 cents/MCF, pilot 
oil at 10 cents/gal, plant costs were 3.86 mills per kw hr 
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Fig. 1. Rectifier regulating transformer 
shows in foreground. The phase shifting 
transformers are lined up, background 


NOTE: 


AURILiARIES, 1-E - BULLDING FANS, 
AUX PUMPS, jer. 


UNE 6 


LINK REMOVED 























































































































































































































Fig. 5. Illustration shows schematic diagram of the electrical distribution to potlines 
5 and 6. Potlines 3, 4, 7, and 8, are similar. Potlines 1 and 2 are supplied by the 
80 gas-engine driven d-c generators which were described in a previous article 
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Fig. 2. View of rectifier control panel 
shows a corner of air-condiiioned office 


How Kaiser 


This is the second article on 
Kaiser Aluminum & Chemical 
Company’s big new aluminum 
plant in Chalmette, La. Here is 
how they rectify a-c power from 
the steam plant to supply 6 
of 8 potlines in reduction plant 


By E. F. BOOBYER * 


HALMETTE WORKS alumina 

electrolytic reduction facilities 
comprise eight “potlines’”’ of which 
two are fed with d-c power directly 
from the d-c generators in the Gas 
Engine Plant, and the remaining 6 
potlines from 6 rectifier lines incor- 
porated in one Rectifier Station. 

Rectification equipment and trans- 
formers were procured at relatively 
short notice as new machinery, or 
from mothballed rectifier facilities at 
wartime alumina reduction plants. 
The station is equipped with mer- 
cury-are rectifiers so that banks of 
rectifier frames serve a single potline 
as an integrated unit. 

Power at 13.8-kv ac is delivered 
to the Rectifier Station through 
ACSR-1, 1,033,500-cm aluminum 
cable supported from steel towers 
and shielded by a static overhead 
wire system. Independent 13.8-kv 
feeders supply each line of rectifiers 
from the Steam-Electric Plant. 

Each potline 13.8-kv feeder is ter- 
minated in the Rectifier Station 
switchyard at a regulating trans- 
former, incorporating a motor-driven 


*Power Manager, Chalmette Works, 
Kaiser Aluminum & Chemical Corp. 
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Fig. 3. One of 39 fans that pressurize 
and ventilate the big rectifier station 


Fig. 4. A frame of mercury arc recti- 
fiers. Plant has a total of 78 frames 


Rectifies Power for Potlines 


step tap changer capable of providing 
+ 10 per cent voltage regulation, to 
the 13.8-kv, 720-v rectifier trans- 


formers that in turn supply the 
anodes of the bank of rectifiers serv- 
ing the potline. The regulating trans- 


formers .are protected by a case 
ground relaying system and are 
mounted on rails adjacent to a 
standard-gauge railroad. The rectifier 
transformers each serve two rectifier 
frames through a balancing coil and 
anode breakers. Aluminum cable and 
bus is utilized throughout and over- 
head static wiring employed where 
cable is exterior to buildings. 

The d-c power demand by each 
individual potline is on the order of 
65,000 amp at 720 volts. In each 
case, this is supplied from the bank 
of rectifier frames comprising either 
12 or 14 frames, rated at either 
6000 or 5000 amp, respectively, and 
the power is delivered through recti- 
fier frame cathode breakers to the 
main d-c bus in the individual Pot- 
room. This bus is also aluminum, 
constructed of 16 sheaves of 12- 
by 1l-inch bar. All bus connections 
are welded. 


Centralized Instrumentation 


The Rectifier Station operating 
crew has centralized supervisory in- 
strumentation to aid the operation 
of the Station and normally responds 
to requests from the Potrooms to 
maintain certain constant voltages 
of 700 to 720 volts de to the indi- 
vidual potlines. Requests for discon- 
tinuance of power to any potline are 
fulfilled by operating the master trip 
switch that opens all of the appropri- 
ate cathode breakers simultaneously. 
This operation is followed by the 
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opening of the master excitation 
switch that interrupts the firing cir- 
cuitry to the appropriate bank of 
rectifiers. 

An arcback within the rectifier 
system is reflected by a reversal of 
current through the anode breakers. 
Such a reversal results in the rapid 
opening of the anode breakers (within 
l4 eycle) receiving the reflection of 
the archack; this is the sole function 
of the anode breakers. Arcbacks are 
generally the result of overloading 
the individual anode tanks, decaying 
vacuum in the anode tanks, ab- 
normal anode tank temperature, dis- 
placement of mercury from the cath- 
ode mercury pool, abnormal be- 
haviour of the excitation control or 
malfunction of the ignitor tip, etc. 

Each pair of rectifier frames is fed 
from a wye connected, 13.8-kv, 
720-v rectifier transformer through 
a balancing coil. The rectifier trans- 
formers have a single 3-phase primary 
winding and two secondary windings, 
each consisting of two 3-phase wind- 
ings displaced by 180 degrees. In 
this manner, a 3-phase primary volt- 
age results in a 36-phase secondary 
system where the current is fed to 
the two rectifier frames, each of 
which comprises a group of 12 tank- 
enclosed anodes. Each tank holds 
a cathodic mercury pool, and all 
12 cathodes are connected to a com- 
mon cathode bus so that the rectified 
current flows through a cathode 
breaker to the main positive bus 
supplying a potline. A total of either 
12 or 14 rectifier frames feed into 
this main positive bus through in- 
dividual cathode breakers. 

The main negative potline bus 
is connected through disconnect 





switches to the neutral points of 
the rectifier transformers secondary 
windings associated with the potline. 

Rectification of the a-c current to 
d-e current is accomplished through 
unidirectional current flow charac- 
teristics imposed by the structure 
of the individual mercury-arc rectifier 
tanks. Flow of power through these 
tanks is by means of a stream of 
electrons liberated from the cathode 
mercury pool and traveling to the 
graphite anode; such a flow is always 
toward an electrode more positive 
than their source. Because only the 
mercury pool is capable of emitting 
such a stream of electrons, current 
can flow only when the graphite 
anode is more positive than the 
cathode, and the stream of electrons 
is sustained. When the anode is less 
positive, the electron stream ceases 
to bridge the gap between cathode 
and anode. 


Tanks Evacuated 


The rectifier tanks are essentially 
vacuum tubes and must be evacuated 
to an absolute pressure of about 
0.001 mm of mercury for favorable 
operation. A higher pressure results 
in unreliable performance due to the 
action of the contained oxygen. Mer- 
cury vapor is present above the 
mercury pool and the density of this 
vapor influences the character of 
the mercury arc rectification, so that 
a nominal temperature must be main- 
tained at the inner surfaces of the 
rectifier tanks. The energy loss in 
the function of rectification is re- 
solved in the form of heat released 
inside the tanks and is removed by 
a tank jacket cooling water system. 

Each rectifier frame is equipped 
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with a vacuum pumping system serv- 
icing all 12 rectifier tanks mounted 
on the frame. First stage of pumping 
is by a mercury-diffusion, 3-stage, 
vacuum pump, followed by a non- 
return trap and a motor-driven ro- 
tary vane-type vacuum pump ex- 
hausting to the atmosphere. 

Each rectifier frame is supplied 
with a separate closed cycle jacket 
cooling system, pumped by a cen- 
trifugal pump, and using treated 
distilled water. This water is in turn 
cooled in a tubular heat exchanger 
by treated domestic water supplied 
from a cooling tower system serving 
the entire Rectifier Station. 

Because the flow of current within 
any and all the anode tanks com- 
prising a rectifier frame is dependent 
upon the initiation of an electron 
stream from the mercury pool to 
the anode during that part of the 
pulsating a-c cycle when the anode 
is more positive than the cathode, 
control of the initiation of the elec- 
tron streams dictates the character 
and extent of rectification within 
the rectifier frame. By controlling 
the time at which the electron stream 
flows, and consequently when the 
ares are started, the portion of each 
cycle that the individual tanks con- 
duct is controlled and limited, if 
necessary. By averaging the portion 
of each cycle the tanks conduct with 
the balance of the cycles during 
which there is no conduction, the 
average output d-c voltage of the 
rectifier frame is controlled. By in- 
creasing the portion of the cycle of 
conductance, the average frame out- 
put voltage is increased. 


ignitor Tips Provided 

Each tank is equipped with an 
ignitor tip capable of causing the 
initial electron stream and the sub- 
sequent are of rectification. The in- 
dividual ignitor tips of the tanks 
comprising a rectifier frame are sup- 
plied with a saturation current in 
the order of 2 amp, in strict con- 
trolled sequence and rotation so that 
the pattern of rectification arcs is 
established. The a-c current supplied 
to the firing circuit is of the same 
quality and character as supplied to 
the tank anodes of the associated 
rectifier frame. 

Normally each line of rectifier 
frames serving a potline is an inte- 
grated unit. Both main and auxiliary 
power is fed from an independent 
13.8-kv feeder from the steam plant. 
Each line of rectifier frames feeds a 
single potline only with d-c power. 
Sufficient capacity is apparent at the 
rectifiers, so that any single frame can 
be switched-out for maintenance with- 
out inflicting a d-c power curtailment 
to the potline. 

Voltage control of the d-c power is 
effected by the operators by manipu- 
lation of the step-type tap changer 
at the a-c regulating transformer 
and of the firing circuitry of the 
anode tanks. In emergency situations 
where abnormal loss of rectifier 
frames in any one system threatens 
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power curtailment to a potline, the 
positive d-c bus effected can be 
paralleled through switchgear with 
a neighboring positive bus where 
excess capacity is available. The two 
d-c negative busses involved are con- 
nected through a link. 

Failure of the individual a-c feed- 
ers or regulating transformers is rem- 
edied by emergency switching to an 
“unregulated” 13.8-kv bus supplied 
from a separate source in the steam 
plant and located in the rectifier 
station switchyard. This a-c bus is 
continuous the length of the rectifier 
station and power from this bus can 
be switched into any of the sets 
of rectifier transformers feeding a 
single potline. Protective relaying de- 
vices provide automatic supervisory 
control to prevent damage. 


Overcurrent Protection 


Failure of an anode breaker to 
interrupt a short circuit occasioned 
by an areback or other incident, or 
a short circuit be evident at a rectifier 
transformer, would result in an ex- 
cessive a-c current flow to the fault. 
A time-overcurrent relay and an 
instantaneous overcurrent relay are 
provided to sense such a fault and 
operate to open the associated main 
a-c feeder at the feeder breaker in the 
steam plant. 

Each regulating transformer, recti- 
fier transformer, and auxiliary power 
transformer is protected against a 
fault of windings to ground by a 
case ground relay that operates to 
open the associated a-c feeder breaker 
in the steam plant. 

All these relays are capable of 
operating to open the breakers in the 
steam plant controlling the flow of 
power to the unregulated bus in the 
rectifier station switchyard. This pro- 
tects against damage when the un- 
regulated bus is actually feeding at 
potline. 

The main a-c feeder breakers to 
the rectifier station are operated to 
open by time-overcurrent and phase 
differential sensing relays, capable 
of sensing abnormal conditions on the 
individual feeders from the main 
breakers to the regulating trans- 
formers located in the rectifier station 
switchyard. 

All a-c power buswork, switchgear, 
and transformers associated with the 
rectifier station is exteriorly mounted, 
with the exception of the anode 
breakers, and all d-c power equipment 
is contained within the 2-storied 
brick building comprising the recti- 
fier station. The operators are sup- 
plied with an air-conditioned control 
room and the main building is pres- 
surized by filtered air in order to 
minimize the influx of dirt. This is 
necessary because nearly all d-c power 
buswork and equipment is fully ex- 
posed and therefore susceptible to 
spillovers due to dust accumulation. 
Additionally, some of the lost elec- 
trical energy within the station ap- 
pears in the form of radiated heat 
and must be carried away by the 
circulation of air through the con- 


tinuous jackroof exit of the building. 

A series of fans located within the 
building pull air through individual, 
slowly rotating mesh screens, coated 
with a viscous petroleum product, 
so that the incoming air impinges 
on a maze-of tacky surfaces to leave 
the borne dirt and continue as rela- 
tively clean air. These screens pass 
through a bath of the oil located 
outside the air stream, where much 
of the dirt is washed off the screen 
and precipitated and the screen is 
—— with an oil film. Periodi- 
cally, the screens and oil baths are 
washed in solvent, the oil reclaimed 
and the oil tank refilled with recon- 
ditioned and new oil. 

The Control Room and supervisory 
cubicles are located on the upper 
deck in an uninterrupted bay near 
the center section of the building. 
Here also is a hatch entrance to the 
lower deck where a maintenance 
shop is located, occupying an area 
of equal size. All maintenance of 
equipment within the rectifier station 
is handled in this shop. 


Maintenance 


Philosophy of maintenance of the 
78 rectifier frames (936 anode tanks), 
switchgear, and control circuitry is 
one of maintenance by “records and 
performance” rather than strictly 
of the “‘preventive”’’ type. Extensive 
records of performance are used as 
an indication of what maintenance 
is considered necessary. Preventive 
maintenance technique is only ap- 
plied to those elements that are 
known to have a specific useful life, 
such as selenium rectifiers and resis- 
tors in control circuitry, breaker con- 
tacts, etc. 


Capacity of station 338,625 kw ac 
* Average _rectifica- 

tion efficiency . . . 94.5 % 
Average monthly 

load factor... . 87.02 % 
Average monthly 

availability... .. 96 % 


* Allauxiliary power for pumps, lighting, building 
fans, etc., and all the transformer losses are con- 
sidered in this statistic. 











goers, 


“Hmmm been 
_ straining your eyes lately?” 
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The mezzanine floor of the Sherman Hotel in Chicago bustled with activity as over 
2600 of America's top engineers registered for the seventeenth annual American 
Power Conference. At left, traffic signs direct newcomers. Center, R. F. Andres, 
Dayton P&L, and W. E. Hare, Allen-Sherman-Hoff, talk things over; right, L. C. 
McCabe, U. S. Dept of Interior, and G. R. Morgan, Ontario HEPC, renew associations 


America's Only All-Power Conference 
Sets New Records for Value 


STEAM EQUIPMENT ® 
ELECTRICAL EQUIPMENT ® 
DIESEL ENGINES ® 

GAS TURBINES ® 
* 

we 


HYDRO PLANTS 
ATOMIC POWER 


HERE WAS a real 6-power confer- 
ence, covering steam, diesel, gas 
turbine, hydro, atomic power — the 
17th annual meeting of American 
Power Conference at Hotel Sherman, 
Chicago, March 30, 31, April 1, 1955. 
Some 2600 power engineers from 
every section of the country attended. 
It has become, over the years, the 
only national conference in the U. S. 
devoted solely to power engineering 
problems. POWER ENGINEERING’S en- 
tire staff covered it with camera and 
notebook. 

In following pages, you will find a 
broad brush treatment to give you 
the atmosphere of the conference, 
with highlights of a few of the techni- 
cal papers. Complete papers will all 
be available in the published Pro- 
ceedings of the Conference to be 
issued soon, so we are publishing here 
only brief abstracts. 








Blue Blush on Metals 


By FREDERICK G. STRAUB’ 


DURING the last few years atten- 
tion has been called to the sticking of 
valve stems in the higher pressure, 
higher temperature steam turbine 
valves. The valve stems and bushings 
are found coated with an adherent, 
very hard coat of a blue-black ma- 
terial. This has been commonly re- 
ferred to as “‘blue blush.”’ It appears 
to grow to sufficient thickness to 
cause sticking of the valve assembly. 

When this blue-black material was 
removed from the base metal and 
analyzed, it was found to be very 
pure magnetic oxide of iron. None 
of the alloying materials of the base 
metal appear in the oxide coating. 
X-ray diffraction analyses show the 
only pattern developed to be that of 
magnetic oxide of iron (Fe,O,). The 
absence of other materials present 
in the base metal might indicate that 
the base metal is not being oxidized 
to form the iron oxide but that it 
could be coming from some other 
source. 

In order to determine the source 
of the material in this hard coat of 
Fe,O,, tests were started in April, 
1953, in the Chemical Engineering 
Research Laboratory at the Uni- 
versity of Illinois in cooperation with 
the Utilities Research Commission 
of Chicago, Illinois. These tests in- 
volved the preparation of a very 
pure steam, superheating the steam, 
and then passing the superheated 
steam over specimens of various 
types of metals used for making 
valve stems and bushings. The speci- 
mens are removed after a _ prede- 
termined time of contact and ex- 
amined. The increase in diameter of 
the specimens is used as an index of 
the amount of the coating forming on 
the specimen. 

The conclusions which appear evi- 
dent from the results of these tests 
and the steam plant operating results 
are as follows: 

1. The hard adherent iron oxide 
film forming on valve stems and 
bushings is magnetic oxide of iron 
resulting from a reaction of the iron 
in the base metal with the super- 
heated steam. 

2. All nitrided metals which have 
been reported used in valve assem- 
blies and which have been tested 
show an appreciable steam oxidation 
rate at the temperatures of the tests. 

3. The 440-A Chrome Steel was 
found to be very resistant to the 
steam attack. 

4. Several Stainless Steels are re- 
sistant to this action of the steam. 

5. Chromium and Lustralloy plat- 
ing appear to show resistance to 
attack when plated on corrosion re- 
sistant base materials. 


* Research Professor of Chemical En- 
gineering. University of Ilinois. 


Photo subjects named I. to r. in all captions 
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Harold Quinton, EEl pres., addresses 


luncheon meeting. Seated are Dr. Pot- 
ter, BCR, A. D. Bailey, ex-Com Edison 


At the conference luncheon on Thursday, 
Clarence H. Linder, vice-president of 
General Electric, spoke on ‘Human Re- 
sources in the Technological Future” 


s 
A. M. Beebe (Rochester G & E) speak at 
All Engineers Dinner. Right, H. Sedwick 
and A. C. Monteith (Westinghouse) 


Registering are R. E. Whitford (Reynolds 
Metals Co.), George C. Sullivan (Chief, 
Util. Br., Hq USAF, Wash.) and George 
Grimm (Chief, Utilities and Installations, 
Office of Sec. of Defense, Wash.) 


Fault Location 
by Radar 


By H. L. GARTON * 


RADAR AS A TOOL in locating faults 
on overhead lines, underground 
power cables, and multi-conductor 
control and communication cables is 
described in this paper. The Radar 
Fault Locator for finding the position 
of permanent faults is already in 
practical use. 

Method of operation of the Radar 
Fault Locator is as follows: A pulse 
of energy is sent out over a line or 
cable and a portion of the energy is 
reflected by an impedance disconti- 
nuity back to the receiver, where it is 
detected. The transmitted and re- 
ceived pulses are displayed on a 
cathode ray tube and a ranging de- 
vice is provided to measure the time 
interval between the transmitted and 
received pulses. 

Method of operation of the pro- 
posed transient fault locator is as 
follows: On each end of a line a one 
megacycle crystal-controlled oscilla- 
tor would be installed: The fault 
generated surge would travel both 
ways to a receiving station and a 
sending station. At the receiving sta- 
tion, the surge would start a time 
delay circuit of 1 sec. After one sec, 
a counter at the receiving end would 
start to count microseconds. On the 
other end of the line, the fault gen- 
erated surge would start a l-sec time 
delay circuit. At the end of one sec, 
a transponder would send a pulse 
down the line to the receiving sta- 
tion. Receipt of this pulse would stop 
the counter. 

The reading on the counter at the 
receiving end could be translated into 
actual distance to the fault by means 
of charts. 

This latter equipment is under 
bread board construction and field 
tests have not yet been conducted. 


* Senior Engineer, Testing Dept. Com- 
monwealth Edison Co. 


Paul O. Kock, Bituminous Coal Research, 
Inc., Columbus, Ohio, and Raymond 
Hagenmiller, Associate Editor of POWER 
ENGINEERING are caught in gay mood by 
photographer in our Hospitality Suite 
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Centralized Control of Boiler and 
Feedwater Chemical Treatment 


By RUSSELL C. ALEXANDER, 
WAYNE M. HAGUE, and 
JACK KORENTHAL * 


AN ARRANGEMENT for the sam- 
pling, testing, and chemical treatment 
for two boiler-feedwater systems in 
one central room, effectively utilizing 
modern automatic chemical control 
and recording equipment, was de- 
scribed by this paper. The centraliza- 
tion of sampling, testing, and chemi- 
cal treatment facilities for station 
auxiliary systems is also described. 

Based upon operating experience 
at the Valley Steam Plant, it is be- 
lieved that there is ample reason to 
recommend this method of centraliz- 
ing plant chemical activities and con- 

*Valley Steam Plant, Dept. of Water 
& Power, City of Los Angeles. 


trot in charge of trained specialists 
instead of genera! plant personnel. 

Valley Unit 1 began operation on 
September 20, 1954, and Unit 2, on 
December 10, 1954. No large prob- 
lems were encountered with the 
described sampling, testing, and 
treatment equipment. The centraliza- 
tion of the equipment proved to be of 
paramount value during early opera- 
tion when the raising of boiler pres- 
sure and evaporation rates caused the 
usual scrubbing of boiler and piping 
surfaces and raised the quantities of 
dissolved silica and suspended matter. 

The centralization of all functions 
of sampling, testing, chemical feeding 
and blowing down provides not only 
the means, but also insures adherence 
to narrower limits of concentration 
for the entire cycle. Typical limits are 
shown in the adjoining table. 


Table of Chemical Controls Exercised at the Valley Steam Plant 








SAMPLE 


Boiler Water 
Boiler Water 
Boiler Water 
Boiler Water 
Boiler Water 
Boiler Water 


TESTS 


M-alkalinity 
pH 

Sulphite 
Phosphate 
Silica 

Total Solids 


Boiler Feedwater pH 

Boiler Feedwater Conductivity 

Boiler Feedwater CO. 
Ammonia 


Steams pH 

Steams Conductivity 
Condensate Silica 
Condenser Cooling Water Total Solids 
Condenser Cooling Water pH 
Condenser Cooling Water 
Bearing Cooling Water Total Solids 
Bearing Cooling Water pH 

Bearing Cooling Water 
Demineralized Water Total Solids 
Demineralized Water Silica 
Demineralized Water pH 
Average Demineralizer Final Effluent Concentration 


Polyphosphate 


Polyphosphate 


LIMITS 


100-125 ppm 
11.0—11.3 

3-8 ppm 
10-20 ppm 

5 ppm Max. 
500 ppm Max. 
8.5-9.0 

5 Mmhos Max. 
0 ppm 

0.06 ppm Max. 
8.0 Minimum 


1.5 Mmhos Max. 


0.07 ppm Max. 


2,000 ppm. Max. 


7.0-8.0 
2-6 ppm 


1,000 ppm Max. 


7.5-8.0 

2-6 ppm 

1 ppm Max, 
0.2 ppm Max. 
8.0-9.0 

0.1 Silica 

8.4 pH 

0.0 COz 





Three gas turbine authorities attending 
the session were A. A. Hafer, General 
Electric Company, Comdr. William M. 
Fowden, Gas Turbine Branch, BuShips, 
and W. B. Wilson, also of General Elec. 
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Posing for POWER ENGINEERING’S photo- 
grapher are J. Stanley Brown, Du- 
quesne Power & Light, F. C. MacKrell, 
Stone & Webster, and J. F. Fairman of 
Consolidated Edison Co., New York City 


J. R. Jones, Texas Electric Service, R. 
H. Bradford, Ebasco, Chicago, and 
H. R. Pearson, lowa P&L, Des Moines 


S. P. Griffin and Arthur Kleinroth, 
both of Commonwealth Edison, Chicago, 
pause for a moment to be photo- 
graphed while attending Conference 


Irene Glen, of POWER ENGINEERING staff, 
issues prize number tags to E. Michalek, 
G. Chamberlain, and Bob Harper of 
the Peoples’ Gas Company, Chicago 


Paul F. M. Waller, Combustion Engi- 
neering Inc., Minneapolis; D, A. Sullivan, 
Commonwealth Edison Company, Chica- 
go; and Hubbell Carpenter, of Minne- 
apolis Power & Light Company, Duluth 
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— 


Dot Merrill, Merrill & Co., Vice-Pres. and Sec. of Society of Women Engrs.; 
Dick Morris, Ed. Director Power ENGINEERING; Prof. Lois G. McDowell, of IIT 


Aulti-Fuel Boiler 
Control 


By PAUL THANOS * 


A POWER EXPANSION program re- 
cently completed at Inland Steel 
Company, Indiana Harbor Works, 
included the installation of a new 
200,000 lb/hr boiler. This boiler was 
installed in our No. 3 A.C. Station 
to augment the output of the four 
original boilers which are rated at a 
slightly lower capacity. 

Our No. 3 A.C. Station (the loca- 
tion of the new boiler) has a capacity 
of 30,000 kw and will use either 
blast furnace gas, coke oven gas, or 
oil, either singly or in any combina- 
tion depending on the availability of 
the by-product fuels. Natural gas, 
when available, is also introduced 
into the blast furnace gas main to 
enrich the gas. 

The combustion control 
this sequence of operation: 

1. The steam pressure regulator 
will increase or decrease the air flow 
as a function of steam demand. The 
furnace pressure regulator operates 
the louvers of the I.D. fan to main- 
tain a constant pressure in the 
furnace. 

2. The air flow transducer meas- 
ures the air flow into the boiler and 
provides a signal of fuel requirement 
whick is applied to both oil amplifier 
summarizer and blast furnace gas 
amplifier summarizer. 

3. The blast furnace gas amplifier 
summarizer will set the blast furnace 
gas flow regulator to provide enough 
blast furnace gas to burn the air in the 
furnace, except when the blast furnace 
gas pressure is down to 17 in. of water 
pressure. If coke oven gas is being 
utilized, then the blast furnace gas 
amplifier summarizer will subtract 
the amount of coke oven gas already 
going into the boiler before adding 
blast furnace gas. 

4. In addition, if the operator has 
a set minimum oil flow, the blast 


follows 


*Inland Steel Co., East Chicago, Ind. 


furnace gas amplifier will subtract 
this quantity of fuel before setting 
the blast furnace gas flow regulator. 

5. The oil amplifier summarizer 
will add the actual blast furnace gas 
flow into the system and the coke 
oven gas flow and subtract it from the 
total fuel requirements to set the oil 
flow regulator. 

6. The atomizing steam flow will 
vary as the oil firing rates vary. 

Thus, the combustion system will 
maintain steam pressure by burning 
blast furnace gas with the correct 
fuel-air ratio. 


Gas Turbines in Nuclear 
Power Plants 


By H. E. GRANTZ * and 
B. H. NEUFFER + 


THIS PAPER reports the results of 
some academic studies of cycles in- 
volving gas turbines in combination 
with atomic power plants. These 
are general and not reported for any 
particular size power plant. 

Three different types of reactors 
were considered in these studies. The 
first is the boiling water reactor of 
the type being developed by the 
Argonne National Laboratory of the 
Atomic Energy Commission. Second 
is a non-boiling type in which the 
heat is removed from the primary 
loop by means of a heat exchanger. 
Third is an air or gas cooled reactor. 
The study is based upon known char- 
acteristics of industrial gas turbines. 

Plant performance and power costs 
are analyzed for: boiling water reac- 
tor and superheating gas turbine, 6.7 
mills to as low as 6.1 mills per kwh; 
open cycle direct cooling, cycle ef- 
ficiency up to 33 per cent at 1300 F; 
open cycle indirect cooling; closed 
cycle direct cooling. 

1. The topping or superheating 


* Manager, and | Power Plant Analyst, 
respectively, Atomic Power Plant Equip- 
ment, Engineering Sub-Section, Gen- 
eral Electric Co. 


J. R. Jones, of Texas Electric Service 
Company, at North American Aviation 
Corp.'s atomic power plant exhibit 


H. Goldberg, Pub. Serv. Co. Ind.; N. T. 
Weimer, S & C Elec.; C. E. Parks, Pub. 
Serv. Ind.; E. G. Norell, Sargent & Lundy 


Joseph G. Hayes, W. H. & L. D. Betz, 
Chicago; S. M. Day, Donald Foreman, 
and D. D. Clark, Central Illinois Lgt. Co. 


Jb 
Thomas E. Bell, of Republic Flow Meters 


Company, Chicago, and Ray C. Ascher, 
of Republic Flow Meters Co. in Detroit 
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POWER ENGINEERING camera teams cov- 
ered Conference activities. Above Bob 
Mitchell, Assoc. Ed., and R. Marinello 


Representing Illinois Power Company 
at the Power Conference were W. J. 
Kelley, M. A. Fawcett, and G. E. Baker 


C. R. Earle, POWER ENGINEERING, Chmn.; 
F. B. Banton, Cons. Eng.; M. L. Jones, Du- 
Pont, at Ind. Steam & Power Session 


Another POWER ENGINEERING camera 
team consisted of Emil B. Skubik and 
Raymond Hagenmiller, Associate Editor 
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The splendid mixed choir of the University of Illinois, led by Paul Young, gave 
added enjoyment to heavily-attended All Engineers Dinner in the Grand Ballroom 


cycle apparently will permit increas- 
ing the output of a boiling water 
reactor to a marked extent for a 
modest increase in capital invest- 
ment. This cycle will also satisfy the 
present temperature limitations of 
the reactor fuel elements. It permits 
operating the gas turbine independ- 
ently at its optimum temperature. 
2. The open cycle direct cooling is 
the simplest, least costly and the 
most suited of all cycles studied for 
installation in remote areas where 
transportability and simplicity are 


Cooling Towers 


By F. J. LOCKHART, 
J. M. WHITESELL and 
A. C. CATLAND, Jr. * 


STEAM POWER PLANTS must have 
an ample, dependable, and economi- 
cal supply of cold water. At one time 
enough cold water was supplied by 
nature in rivers, lakes, and other 
sources to be used on a once-through 
basis. However, water conservation 
regulations and anti-pollution legisla- 
tion increase each year; less water is 
available, or it is more expensive, or 
at higher temperature. All industries 
using cooling water find a greater 
economic attraction in reusing cool- 
ing water over and over again. There 
is a definite increasing trend towards 
the use of cooling towers in steam 
power plants. 

The design of a cooling tower from 
the performance viewpoint is a proper 
balance of many factors — the proper 
combination of contacting effective- 
ness, coalescing effectiveness, and 
horsepower requirements — all to re- 
sult in the most economical tower. 

The purchaser of a cooling tower 
wants to select the most economical 
unit, considering both initial invest- 
ment and operating costs; i.e, a 
tower which will have a minimum of 
trouble and maintenance and a maxi- 


* The Fluor Corp., Ltd. 
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important. However, the problem of 
high fuel element temperatures must 
be solved before this type plant can 
be fully exploited. 

3. The indirect cooled open cycle 
provides one means of preventing the 
accumulation of foreign air-borne 
contaminants in the reactor if this 
should be a serious problem. 

4. In order to keep initial costs to a 
minimum, the first experimental con- 
siderations of gas turbines will prob- 
ably be for small packaged power 
plants. 


for the Power Industry 


mum of reliability over the antici- 
pated life of the plant. 

The proper selection of cooling 
towers, or any other purchased item, 
may be divided into three important 
parts: (1) Writing of specifications, 
(2) Evaluation of bids, and (3) In- 
spection and testing. 

The specifications put in writing 
just what conditions are to be satis- 
fied and what is expected of the cool- 
ing tower. Proper specifications also 
help ensure that the proposals will be 
submitted on a comparable basis, for 
ease of evaluation. On the other hand, 
the writing of too rigid a specification 
will also result in needless additional! 
expense for the purchaser. 

The evaluation of bids is the most 
difficult of the three parts in the prop- 
er selection of a cooling tower. After 
the purchaser has specified the cir- 
culating water rate, range, approach, 
and design wet bulb, the manufac- 
turer has a number of design variables 
which will determine his selection. 

Research and development pro- 
grams are active on some current en- 
gineering problems to improve the 
design and operation of cooling tow- 
ers. This is being done by the manu- 
facturers for specific design problems 
and by the Cooling Tower Institute 
for general problems. 
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Stack Behavior Under 
Wir.d Loading 


By C. G. MERRIMAN and 
M. S. OZKER * 


WHEN AN AIR STREAM flows about 
a cylindrical structure, such as a 
power plant stack, above a certain 
velocity the leeward wake is not 
stream-lined. In this wake will be 
found vortices of the pattern known 
as von Karman’s Vortex Trail. The 
vortices are clockwise in plan on one 
side of the trail and counterclockwise 
on the other. They are shed alter- 
nately from each side of the stack in 
a regular manner and mark the oc- 
currence of alternating lateral forces 
on the stack normal to the air stream. 
Vibration of stacks is the result of 
these periodic lateral forces. 

Two types of motion resulting from 
this excitation have been observed. 
The first is the periodic ovalling or 
breathing of the stack, and the 
second is the oscillation of the stack 
as a cantilever in a plane perpendicu- 
lar to the direction of the wind. 

As the result of damage due to 
wind-induced oscillations of Detroit 
Edison’s St. Clair stacks on Novem- 
ber 26, 1952, certain design revisions 
were made. The question of whether 


* The Detroit Edison Co. 


Photo subjects named |. to r. in all captions 


R. C. Oliver, Jr. and T. C. Hope, Black & 
Veatch, with H. A. Grabowski, C-E New 
York, H. Ongman, C-E Chattanooga 


Gaining additional technical background 
for his duties as Art Director of the 
POWER ENGINEERING editorial staff, Jim 
Wilcox listened in on several sessions 


the revised stacks, when completed, 
would be self-supporting under wind 
conditions prevalent in the area, as 
determined from statistically avail- 
able data, could not be answered 
due to lack of information necessary 
to carry out a complete dynamic 
analysis of the stack structure. 

In an effort to determine the struc- 
tural damping, the actual natural 
frequency, and the deflection-stress 
relationship of the stacks in question, 
an experimental program was under- 
taken. 

Prior to completion of the above 
tests, there was a lack of conclusive 
evidence to affirm the structural ca- 
pability of the revised St. Clair 
stacks. This led to a search for 
measures to increase their stability. 
Since this can be achieved by in- 
creasing the energy dissipation capac- 
ity of the structure, a guy-damper 
device was recommended by Profes- 
sor J. P. Den Hartog of MIT. The 
principle of this device is a parallel 
combination of tension springs and a 
hydraulic dashpot incorporated in a 
taut guy line. A prototype of this 
device was built and tested to de- 
termine its dynamic behavior. 

The stack designer is in the need 
of additional information related to 
damping characteristics of various 
types of stack structures, and the 
magnitude of wind-induced exciting 
forces. Research pertinent to the 
latter item is underway and the re- 
sults are expected to be available in 
the near future. 


Chmn. W. P. Green, speakers Ander- 
son and Chao, and Assoc. Chmn. Ibele 
discussed gas turbine developments 


The first two ‘‘Match-your-tag” winners 
G. E. Klapper (Phil. Elec. Co.) and K. S. 
Austin (Lake Superior District Power Co.) 
who picked screw driver set and trivet 


New Excitation System 
Without Commutators 


By H. W. CORY * and 
W. L. RINGLAND ; 


RELIABILITY and rapid speed of 
response have been the objectives in 
the development of a new excitation 
system for turbine generators by the 
authors’ company. For a more com- 
plete description of this system than 
can be presented here, refer to POWER 
ENGINEERING, June 1954 issue. 

The major advantages of the sys- 
tem lie in the construction of the in- 
ductor alternator used to generate 
the excitation power. The rotor of 
this machine has no windings, com- 
mutator or collector rings and is 
overhung on the main generator 
shaft. 

Unusually rapid speed of response 
is obtained through the use of mag- 
netic amplifiers which control the ex- 
citer magnetization by absorbing 
reactive kva from the a-c exciter out- 
put. Changes in exciter voltage are 
accomplished as rapidly as the mag- 
netic amplifier current can be changed. 
Over-all excitation system response is 
determined mainly by the small time 
constant of the magnetic amplifiers 


* Chief Engineer, Control Engineering 
Section, and + Chief Engineer. Motor 
and Generator Section, Allis-Chalmers 


Mfz. Co. 


Chmn. Solberg (Purdue), Dr. Ulmer (C- 
E), Wilcoxson (VP, B & W), and Assoc. 
Chmn. Kanter (Crane) discussed boilers 


H. R. Cowles (Otter Tail Power Co.) and 
W. Van Tassel (Montana-Dakota Power 
Co.) swap some notes. Van Tassel has 
charge of a unique gas turbine station 
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rather than the usually-substantial 
time constant of the conventional 
exciter field. 

Tests of this new system with a 
40,000-kva generator demonstrate 
extremely rapid initial response. The 
test generator used has an open cir- 
cuit time constant of 10 sec. With 
sudden application of about 45 per 
cent load at 20 per cent pf above no 
load, the terminal voltage was re- 
stored in just under 40 cycles. 

During this same test, the voltage 
across the generator field (exciter out- 
put voltage) reached a ceiling voltage 
of at least three times its initial value 
within eight cycles after load applica- 
tion. The generator field current was 
increased to that value required to 
sustain the load at the iritial voltage 
in 25 cycles after load application. 


Combined Steam-Gas 
Turbine Plants 


By W. B. WILSON * 
and A. A. HAFER + 


IT IS NOT now economical to re- 
duce the stack temperature of the gas 
turbine unit down to the levels at- 
tained in steam plants (300 to 400 
F). Therefore, it is logical to consider 

*Manager, Power Generation Engi- 
neering, Ind. Eng. Sect., General Electric 
‘o., *+™Manager, Product Planning & 
Marketing Research, Gas Turbine Dept., 
General Electric Co. 


R. H. Bacon (Bacon & Co.), JAN. Wog- 
num (Acme Steel), and C. N. Parsons 
(Republic Flow Meter) between sessions 


# 


A.H. Kuhn and A. C. Bull, both Vice Pres- 
idents of Pioneer Service and Engineer- 
ing Company (Chicago, Illinois), were 
part of the highly-talented attendance 
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means of combining the gas turbine 
with the steam plant to realize these 
low stack temperatures. The follow- 
ing are various ways of effecting this 
combination: 

1. Using the gas turbine exhaust 
to heat feedwater for the steam plant; 

2. Using the gas turbine exhaust 
to generate steam in an exhaust heat 
recovery boiler; 

3. Using the gas turbine exhaust 
as highly preheated combustion air 
for the boiler since it still contains 
over 80 per cent of the original 
oxygen; 

4. Using the gas turbine com- 
pressed air in a supercharged boiler 
system with the exhaust of the gas 
turbine preheating the feedwater 
and/or the compressed air. 

If the above combinations are ef- 
fected properly, the efficiency of the 
combined plant will always be higher 
than either the steam cycle alone or 
the gas turbine cycle alone. Where 
the gas turbine exhaust is used to 
heat the feedwater, this arrangement 
will replace feedwater heaters or 
economizer surface normally asso- 
ciated with the steam plant. In the 
case of the cycle in which the gas 
turbine exhaust is used in an exhaust 
heat recovery boiler, the steam get.- 
erated may be used for either process 
or power uses. Experience indicates 
that the gas turbine, with an exhaust 
temperature of 840 F, can generate 
steam economically up to a tempera- 
ture of about 750 F in an exhaust 
heat recovery boiler. 


J. Trainer (VP, PSC of Ind.), R. M. Beville 
(Westinghouse), H. Goldberg (PSC, 
Ind.), and E. G. Norell (Sargent & Lundy) 


R. W. Precious, J. W. Trull and R. S. 
Potts, all connected with the Union Car- 
bide and Chemical Corporation, get to- 
gether on the mezzanine of the Sherman 


The efficiency of these combined 
plants is higher than either the gas 
turbine cycle or steam cycle indi 
vidually since the cycle has been 
modified so that work is obtained 
from the combustion gases without a 
corresponding increase in the power 
plant losses. 

The authors predicted that, in the 
future, gas turbines will be used in a 
number of different types of combined 
steam-gas turbine plants. In the older 
medium-size steam plants (20,000 to 
100,000 kw), simple-cycle gas tur- 
bines will find use with the exhaust 
usec either to heat feedwater, or as 
highly preheated combustion air for 
the boiler. If boiler capacity is a lim- 
iting factor, the exhaust will be uti- 
lized for feedwater heating; whereas, 
if steam-turbine capacity is limiting, 
the gas turbine exhaust gas will be 
used as combustion air for the fuel- 
fired boilers. Gas turbines will be 
used to drive boiler feed pumps or 
generators in large central stations 
(150,000 kw or larger), with the 
exhaust either heating feedwater or 
being used as combustion air in the 
boilers. In gas-burning steam plants, 
the flow-gas turbine combination is 
attractive with the exhaust also used 
as boiler combustion air. 

For new medium-size steam plants, 
the gas turbine will provide all of the 
boiler combustion air or supercharge 
the boiler. In the larger new steam 
plants, the gas turbine will play an 
important future role in the super- 
charged boiler plant. 


Charles Kiel and E. C. Duffy (Long Island 
Lighting Company, Mineola, N. Y.) with 
David B. Sloane (Gibbs & Hill of N. Y.) 


Andrew W. Kramer, well-known Editor 
of POWER ENGINEERING, acted as Associ- 
ate Chairman of session on progress in 
technology of nuclear power generation 
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Atomic Energy Forum 
Evokes Great Interest 


EMPHASIZING the growing general 
interest in atomic energy, more than 
1000 people crowded into the Grand 
Ballroom on Mar. 30 to attend the 
Evening Forum on Industrial Devel- 
opment of Atomic Energy. Chairman 
was T. G. LeClair, Engineering As- 
sistant to the Vice President, Com- 
monwealth Edison Company, Chi- 
cago, and the Moderator was the 
Honorable Bourke B. Hickenlooper, 
United States Senator from Iowa and 
Member of the Joint Committee on 
Atomic Energy, Washington, D. C. 

Panel Members were: Arthur S. 
Griswold, Assistant to Walter L. 
Cisler, President of the Detroit Edi- 
son Company, who was unable to be 
present (Mr. Cisler represented the 
Atomic Power Development Asso- 
ciates); Philip Sporn, President of 
American Gas and Electric Service 
Corp., who represented the Nuclear 
Power Group; William Webster, Ex- 
ecutive Vice-President, New England 
Electric System and President, Yan- 
kee Atomic Electric Co., and James 
F. Fairman, Vice President in Charge 
of Engineering, Consolidated Edison 
Co.., N. Y. 

In response to the Jan. 10, 1955 
announcement by the Atomic Energy 
Commission of a Development Re- 
actor Program, each of the groups 
represented was submitting plans for 
an experimental nuclear power plant. 

The proposed plants will vary from 
100,000 to 230,000 kw, and each 
panel member emphasized that the 
purpose of these plants was to gain 
operating experience and know-how, 
that they had no illusions that the 
reactors they were considering would 
be the last word in reactor develop- 
ment, but they were confident that 
they would be making real contri- 
butions to the development of nuclear 
power. 

Some of the remarks of William 
Webster, President of Yankee Atomic 
Electric System, seemed to represent 
the general attitude of the members 
of the Forum. “Our basic objective,” 
he said, “was an atomic power plant 
which could be designed on present 
information for prompt construction. 
While some more advanced kinds of 
reactors perhaps hold the brightest 
promise for the future, we feel it is 
important to parallel research in such 
fields with the actual building and 
operation of a simpler type which can 
be pushed ahead immediately.” 

Though Mr. Webster was speaking 
for his own group and for New 
England, his remarks could apply 
equally well to the other groups and 
to any part of the country, and they 
reflect the energetic way in which the 
utilities are going ahead with the 
development of nuclear power for 
industrial use. 


For more abstracts of APC papers, 
turn to page 127. 
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Bull session in our Hospitality Suite: Bob Mitchell (Power ENGINEERING), W. Bokus 
(Mo. Sch. of Mines), T. Heil (S. D. Sch. of Mines), Paul Grogan (back to camera, 
UW), J. E. Blair (IIT), R. D. Merrill (Stone Container), C. Earle (Power ENGINEERING) 


Andy Anderson, Norman Jones, Assoc. 
Editors, act as photographers to help 
cover sessions for POWER ENGINEERING 


J.J. Trainer and M. L. Cornelius, both of 
Riley Stoker Corp., in convention lobby 


Bob Coates (S. Morgan Smith Co.) talks 
it all over with John Steig (Rhinelander 
Paper Co.) outside the Grand Ballroom 


E. B. Skubik and Eugene Zucker (POWER 
ENGINEERING) take pictures and notes 


Head table men, All-Engineers Dinner: Fischer Black, Electrical World, presiding; 
J. T. Rettaliata, president, IIT; Alexander M. Beebee, president, Rochester 
G & E; A. A. Potter, BCR; R. A. Budenholzer, Conf. Dir.; E. R. Whitehead, Sec. 
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F. G. Straub of the University of Illinois 
confers on water problem with Glenn 
R. Fryling, associate editor, Combustion 


R. L. Bishop, Commonwealth Edison; J. A. 
Bellington, Refractory and Insul. Corp.; 
N. A. Kershaw, Commonwealth Edison 


H. C. Farmer, Chief Chemist, Phil. Elec- 
tric Co. and V. J. Calise, Dir. of Re- 
search, Graver Water Conditioning Co. 


R. F. Born and C. E. Morrow, Western 
Electric; C. R. Earle, POWER ENGINEERING; 
E. F. Rothemich, Riley Stoker Corporation 
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Ed Schultz, George Kueltemeyer, and 
Walter Siren, all from the City of 
Milwaukee Boiler Inspection Division 


T. Sawyer, E. Armstrong, E. Dahlund, 
K. Bower, L. Brinson, A. Hoffman, R. 
Flugum, session on automatic equip. 


J. E. Stevens, of Edward Valves, Inc. of 
East Chicago, Ind. and D. M. Mills 
of the Stearns-Rogers Mfg. Company 


R. F. Stellar, St. Lawrence; D. S. Jenkins, 
Salt Water Convrsn.; W. Drescher, U. S. 
Geo. Survey; R. Pafford, Corps of Engrs. 


Prize numbers were distributed by Mil- 
dred Novosel, Dolores Roscoe, Marian 
Heniken, Marjorie Weissman, and Mara 
Vamos of POWER ENGINEERING’S staff 


H. F. Bachmann, Sinclair Refining Co.; 
M. E. Wells, also of Sinclair Refining, 
and J. M. Maloney, Hall Laboratories, 
Chicago, get together for discussion 


At All-Engineers dinner: Ben G. Elliott; J. 
Sullivan; D. W. R. Morgan, ASME; J. T. 
Rettaliata; A. M. Beebee; Fischer Black 


Chas. M. Hardin, of Chas. M. Hardin Co.; y 
F. Faville of Faville-LeValley Corp.; 
A. C. Bull, Pioneer Service & Eng. Co. 


Col. D. F. Lehnhard, Chief, Maint. Div. 
USAF; C. R. Earle, Power ENGINEERING; 
G. A. Grimm, Office of Sec. of Defense 


M, L. McClure, E. |. DuPont de Nemours 
& Co., Inc., Clinton, lowa, at the General 
Electric nuclear power plant model 





Fig. 1. Lakeland Village treatment plant. Digester tank is readily distinguished 
by the cylindrical black gas collection chamber in the center of its floating cover 


Heat Pump Goes to Work 
in Sewage Treatment 


Subject of many recent studies, the heat pump has 
ventured into a aew field — sewage treatment. Analysis 
of plant requirements and electric rates may reveal 
that use of a heat pump can effect important economies 


'N THE PROGRESSIVE develop- 
ment of sewage treatment and 
disposal methods, there have been 
but few pieces of equipment that 
have been designed and developed 
solely for the purpose of treating 
sewage. Most such equipment now 
utilized is an adaptation of equip- 
ment already developed for use by 
industry for similar purposes. 

The Heat Pump is a tried and 
proven system of heating, and, al- 
though it has not been adapted to 
heating within the process of sewage 
disposal until recently, it has many 
advantages over presently accepted 
heating systems which warrant its 
acceptance by designers and opera- 
tors of sewage treatment plants. 

It is apparent that there is a grow- 
ing concern nationally with respect 
to the extensive amount of municipal 
refuse that is disposed of as complete 
waste instead of making some at- 
tempt to salvage valuable by-prod- 
ucts. In the field of sewage disposal, 
considerable work has been carried 
on in an attempt to salvage sewage 
sludge for practical use and to con- 
vert sewage gas to mechanical energy 
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By M. A. MINISH* 


or heat within the sewage treatment 
plant. The use of the heat pump 
within a sewage treatment plant can 
increase the efficiency of the plant 
and add another step toward a more 
complete utilization of municipal 
waste. 

“Heat pump” is a name usually 
used to designate refrigerating equip- 
ment which is utilized for heating 
purposes. Heat is absorbed from a 
heat source ordinarily too low in 
temperature for the usual heating 
methods into a refrigerant that is 
at an even lower temperature. The 
refrigerant, with this absorbed heat, 
is then compressed into a much 
smaller volume at a higher pressure, 
resulting in a high-temperature gas 
or liquid containing the same quantity 
of heat (provided that no heat was 
added or lost in the process). 

The advantage to be gained when 
using this method of heating is best 
expressed by a ratio called the “co- 
efficient of performance,” or C.O.P. 
This is the ratio of the heat delivered 
for useful purposes to the heat 
equivalent of the electrical or me- 
chanical energy used in the process. 


Fig. 2. The heat pump installation at 
Lakeland. Note simplicity of assembly 


Practically all of the electrical or 
mechanical energy used in the process 
is also converted into heat. The 
major portion of this energy added 
to the refrigerant is the mechanical 
heating of compression; the re- 
mainder is the heating due to wind- 
age and friction of the rotating parts, 
and the resistance heating in motor 
windings when an electric motor 
is used. By care in design, all, or 
nearly all, of this converted heat 
energy can usually be channeled into 
the useful heat stream. Thus, the 
useful heat delivered will always be 
greater than the heat equivalent of 
the energy used for the process, and 
the C.O.P. will be greater than unity. 
In most cases, it varies from 2 to 5, 
but in unusual cases may be as great 
as 7 to 10 or more. 

Other conditions being equal, the 
C.O.P. of a heat pump increases as 
the difference between the tempera- 
ture of the useful heat and the 
temperature of the heat source ap- 
proaches zero. Since comparatively 


* Hill & Ingman, Consulting Engineers, 
Seattle, Wash. 
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large quantities of sewage pass 
through a sewage treatment plant, 
and much of the waste water orig- 
inally entered in a somewhat heated 
condition and was carried under- 
ground until it arrived at the plant, 
the temperature of the incoming 
sewage is usually 50 F or above. With 
the ideal digester temperature of 

95 F, the resulting difference in tem- 

perature is favorable for a C.O.P. 

of 3 to 5. In most cases, withdrawal 

of sufficient heat from the total in- 
coming sewage for digester purposes 
would lower the sewage temperature 
less than 1 F. This change in tempera- 
ture should have no effect on the 
aeration and clarification processes. 
The first heat pump unit to be 

used in a sewage treatment plant 
for the purpose of heating the di- 
gester is at the Lakeland Village 
Treatment Plant (Fig. 1) a State of 
Washington institution not far from 
Spokane, Washington. The plant is 
a primary type plant with preaera- 
tion. It is designed for a population 
of 1600 people with an average flow 
of 300,000 gallons per day. In de- 
signing this treatment plant, the 
engineers based their selection of the 
heat pump, as a means of heating 
the digester, on the following: 

1. Low cost of electrical energy. The 
State of Washington enjoys a 
very favorable contract for sup- 
plying electrical energy to this 
hospital. 

2. Past experience has shown that 
competent service in small com- 
munities for other types of auto- 
matic heating systems is difficult 
to obtain. However, in most com- 
munities, there are competent serv- 
ice companies on refrigeration 
equipment. 

3. The compactness and neatness of 


the unit made it possible to house 

it in a smaller space with less 

objectionable conditions encoun- 
tered curing operation. 

The heat pump, Fig. 2, was de- 
signed around standard equipment. 
The compressor is a Tecumseh Model 
V.F.P.W. 300H, driven by a 3-hp, 
3-phase, 220-v motor. The condenser, 
mounted just above the compressor 
unit, is a Wix 2-pass type having a 
shell 7 ft long and 10 in. in diameter 
with three 3-in. tubes through which 
the sludge is circulated as it is 
pumped from the digester through 
the condenser and back to the di- 

ester. With the hot, compressed 
reon in the 10-in. tube and around 
the 3-in. tubes, heat readily flows 
through the walls of the sludge tubes 
to heat the circulating sludge. Sludge 
circulation is accomplished by means 
of a 2-hp centrifugal pump in the pit 
below the compressor room. 

Heat for the digester is obtained 
by passing the cold refrigerant into 
three 22-in. by 60-in. Dole quick- 
freeze plates mounted in the hydro- 
wash tank (aerated grit chamber) 
in such a manner that the agitated 
sewage flows quite rapidly along the 
plate surfaces, thus providing good 
heat transfer. The compréssed liquid 
freon is fed to each plate by a 
separate thermostatically controlled 
expansion valve. A schematic dia- 
gram of the system is shown in Fig. 3. 

Since digester heating is to be 
accomplished by the use of electrical 
energy, the digester was well in- 
sulated thermally. The exceptionally 
low digester heat losses found in 
tests provide evidence of the value 
of this construction. Such heat in- 
sulation might be advisable regard- 
less of the method of heating. 

Before designing the heat pump 


for this plant, the engineers consulted 
George S. Smith, Professor in Elec- 
trical Engineering at the University 
of Washington, who is an authority 
on Heat Pumps.' Not only was Mr. 
Smith helpful in the design of this 
unit, but he was instrumental also in 
setting up, recording and reporting 
the tests taken on this plant. During 
the time of construction of the plant, 
Mr. James A. Morris, Jr., was work- 
ing on his Master of Science degree 
in Electrical Engineering at the Uni- 
versity of Washington. Prof. Smith 
interested Mr. Morris in writing his 
thesis on the heat pump as it per- 
tained to this plant. This resulted in 
an extensive testing program which 
could not have been carried out 
without such time, technical ability 
and equipment as was made available 
for this study.’ 

The results of this study have 
made it possible to evaluate more 
accurately the future use of the heat 
pump in the sewage treatment in- 
dustry. Various coefficients used in 
our original design were either sub- 
stantiated or we were provided with 
new coefficients supported by opera- 
tional data. The heat loss computa- 
tions and the value of the digester 
insulation, as previously mentioned, 
were substantiated. Operational costs 
were provided as well as C.O.P. 
values for use in future design. 

The heat pump can be used to 
an advantage in sewage treatment 
plants depending upon the plant 
size and the over-all design of the 
plant. 

In small plants, too often the gas 
production is insufficient to supply 
the boiler or sludge heater at the 
minimum rated burner capacity of 
the boiler. Oil or other fuel must be 
used as an auxiliary. Turn page 
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Fig. 3. Simplified flow diagram of sewage treatment plant at Lakeland Village, Wash. Some pumps are actually paired 
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Fig. 4. Design for a sewage treatment plant to be located in a residential area. 
Architectural treatment and proper landscaping remove objectionable features 


Heat Pump .... 


(continued) 





In such instances it may be shown 
that the heat pump could be in- 
stalled and operated at less cost, 
over a short period of time, than the 
cost of the auxiliary fuel. 

In large plants in areas where 
steam or oil generation of electricity 
must be relied upon, it may be shown 
that it is economical to utilize all 
the sewage gas to generate electrical 
power for use within the plant and 
use a portion of the generated power 
to run a heat pump. Approximately 
50 per cent of the original heat in 
the gas can be salvaged by using the 
heat in the exhaust gases of a gas 
engine for digester heating. Regard- 
less of whether the exhaust gas is 
used or not, the generator will deliver 
the energy equivalent of about 20 
to 25 per cent of the original heat. 


Higher Efficiency 

This means over-all efficiency of 
70 to 75 per cent, far in excess of the 
usual generating of electrical energy 
from heat. Normally the heat from 
exhaust gases will not be sufficient 
for the digester, and a portion of 
the gas is burned in a boiler to supply 
the remainder with an efficiency 
rarely in excess of 60 per cent. If 
the gas used for this added heat 
were used to generate electrical en- 
ergy, only 10 per cent less heat 
would be obtained from the exhaust 
gas and added electrical energy would 
be provided. A heat pump could 
use a portion of this energy to supply 
three to four times its heat equivalent 
and thus easily supply any added 
heat required by the digester. This 
would result in more electrical energy 
to use elsewhere. 

In many cases a sewage treatment 


80 


plant must be built where drying of 
the digested sludge on sand beds 
is not possible or practical. This 
could be due to high cost or un- 
availability of land, poor drying con- 
ditions during many months of the 
year, or for other reasons. In such 
cases, digested sludge must be dis- 
posed of by other means. This is 
commonly done by vacuum filtering 
the sludge and disposing of the filter 
cake by various means, such as using 
it as fill or selling it to a commer- 
cial fertilizer company. In many in- 
stances, it is dried and sold by the 
municipality for soil conditioner or 
fertilizer. Of course, it would be 
more profitable to produce dried 
sludge if all the heat required by the 
dryer were to come from digester 
gas. This could be done if the di- 
gesters were heated by some other 
means than sewage gas. The most 
practical way would be by use of 
the heat pump. 

Let us take as an example a plant 
that was recently designed in this 
manner (Fig. 4). This plant was 
designed for 35,000 population. It 
was the wish of the municipal govern- 
ing body to use the sewage sludge as 
fertilizer if at all possible. A study 
was made of the gas production vs 
heat required to dry vacuum-filtered 
sludge cake. It was assumed that the 
plant would be skillfully operated. 

Since the treatment plant would 
serve a residential section, a con- 
siderable amount of garbage could 
be expected in the sewage due to 
home garbage grinders. Sewage gas 
production from such sewage should 
be above normal. As an average for 
primary type treatment plants such 
as that under discussion, a fair esti- 


mate of gas production would be 
0.75 cubic feet per capita per day. 
Therefore, the gas production would 
be approximately 26,000 cu ft per 
day. 

The amount of water that must 
be evaporated depends upon the 
quantity and moisture content of 
the sludge cake from the filter. The 
quantity of sludge from the filter 
was estimated at approximately 11,- 
500 pounds per day at 70 per cent 
moisture. If the sludge was dried 
to 12 per cent, which is considered 
adequate for bagging purposes, the 
amount of water evaporated would 
be approximately 7600 lb per day. 

A commercial dryer can be ex- 
pected .to dry such material, using 
sewage gas at a value of approxi- 
mately 700 Btu per cu ft, at ap- 
proximately one pound of water for 
every 2.7 cu ft of gas. Therefore, 
the gas necessary per day would be 
20,500 cu ft, which is less than that 
expected from the digester. 

In comparison, the same commer- 
cial dryer can be expected to use 
approximately 0.012 gallon of oil per 
pound of water evaporated. There- 
fore, to evaporate the equivalent 
amount of water would take 91 gal- 
lons of oil per day. With oil at 14 
cents per gallon (Puget Sound prices) 
the cost of drying per day would be 
$12.74, or roughly $4650 per year. 

The cost of heating a digester with 
the heat pump will vary with the 
amount of heat loss, the C.O.P. of 
the heat pump, and the cost of 
electrical energy. The heat loss was 
considered to average approximately 
183,000 Btu per hr for the year. 


C.0.P. of Heat Pump 


The C.O.P. of the heat pump was 
considered to be three and the elec- 
trical energy cost would be 5 mills per 
kw hr. This figures to be $2.14 per 
day or $780 per year. 

Therefore, assuming that the 
sludge must be dried, a saving of 
$3900 per year can be realized by 
using the sewage gas to dry the 
sludge instead of heating the digester, 
and employing a heat pump to heat 
the digester. This will very quickly 
offset the difference in equipment 
cost between a conventional heater 
and the heat pump. 

More = data will be nec- 
essary before any definite facts can 
be established as to the relative 
merits and operational savings ac- 
complished by using the heat pump 
in a sewage treatment plant. How- 
ever, with the vast amount of data 
available on the use of the heat 
pump in other applications, it would 
seem that design engineers could, 
in many instances, adapt it for use 
in sewage treatment plants and show 
a considerable saving in operating 
costs to the owner. 


1 The Heat Pump for Residential Heating, by 
George 8. Smith, Harvey Christensen and Arthur 
Presson, Univ. of Wash. Engineering Experiment 
Station. 

2Use of the Heat Pump for Digester Heating, 
by George S. Smith and James A. Morris, Jr., 
Univ. of Wash. Engineering Experiment Station. 
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New Zeolites Separate Gas or Liquid 
Mixtures by Molecule Size 


Chemists have long used the term “screening out” 
when they spoke of separation by distillation. 
Today this is no figure of speech. New Zeolite 
crystal sieves separate molecules by diameters 


WO SELECTIVE adsorbents, 

just announced by Linde Air 
Products, now provide industry with 
a completely new basis for the sepa- 
ration of mixtures of liquids or gases. 
Called molecular sieves, these ma- 
terials are manufactured crystalline 
zeolites. 

What makes them unusual is their 
ability to adsorb molecules below a 
certain diameter, and pass all mole- 
cules which are larger. Prior to this 
development, gas mixtures which 
were to be separated were first lique- 
fied and then fractionally boiled off 
under controlled temperature and 
pressure — unless they were reacted 
chemically with high-affinity ma- 
terials. Now they may be “screened 
out” of a mixture, and later separated 
from the adsorbent by heating. The 
same principle applies to the separa- 
tion of liquids or gases. 

These sieves are heated during 
manufacture to drive out the water 
of hydration. The unique nature of 
the material prevents its collapse un- 
der heating, as other zeolites would 
do. A porous crystalline structure 
remains, and it contains millions of 
cavities which are interconnected by 
millions of pores of extremely uniform 
size. Only the interior surfaces of the 
cavities are adsorptive, hence only 
those particles (molecules) small 
enough to pass through the pores will 
adhere to the crystal. 

Gas drying is one of the leading in- 
dustrial processes forecast for molec- 
ular sieves. They can improve the 
efficiency of this process since they 
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Model of crystal unit (above) shows porous structure. 
McBain balance (left) checks adsorptive capacity 


have a high tenacity for water vapor, 
plus a high capacity and a high rate 
of adsorption. These properties result 
in a more thorough drying while per- 
mitting the use of smaller, less ex- 
pensive equipment. 

Another potentially large use for 
these materials is the drying and 
purification of liquids. It is ex- 
tremely difficult (and sometimes 
impossible) to separate two liquids 
by distillation if they have near- 
identical boiling points. As long as 
one of the molecular strucwures is 
small enough i. pass through the 
pores of one of these sieves, however, 
the liquids can be separated by ad- 
sorption. The sieves can also be used 
for the simultaneous adsorption of 
other impurities along with water if 
that is desirable. 


Special Affinities 


Besides size selectivity, molecular 
sieves show a marked affinity for both 
polar and unsaturated molecules. 
This attraction is so pronounced that 
they will adsorb polar or unsaturated 
molecules in preference to non-polar 
or saturated molecules of the same 
size. This feature could find applica- 
tion in the purification of gases and 
liquids, and in the reclamation of 
useful materials from waste gas 
streams. 

Of particular interest to the power 
engineer is the high adsorptive ca- 
pacity at high temperatures. For 
example, molecular sieves will ad- 
sorb water vapor at temperatures as 
high as 212 F — something no other 


adsorbent will do effectively. This 
makes it possible to dry gases at this 
temperature rather than pre-cooling 
the gas. Another result of this strong 
affinity for water is that they can 
super-dry gases to dew-points below 
minus 100 F. 

Other types of applications may be 
possible for this new material, and at 
least one experimental application 
shows promise. 


Simple Regeneration 

Heating and purging comprise the 
regeneration process for these ma- 
terials. They may be used repeatedly 
without “‘ wearing out,’”’ which means 
that they may be used in continuous 
cyclic processes. 

Molecular sieves are being manu- 
factured in two sizes now. The 
“size” refers to the diameter of the 
pore opening, which is four Ang- 
stroms (16 billionths of an inch) for 
one material and 5 Angstroms (20 
billionths of an inch) for the other. 
Both pore sizes are available in pow- 
der form or in pellets of %- or 1/16- 
in. diameter. 

These materials are important to 
the power engineer because of the 
uses he may be expected to make of 
them, and also because of their effect 
on power consumption in chemical 
distillation plants. 





Jot “ZEOLITE ADSORBERS” on 
the post-card in this issue for 
more information on this material 














Are Cyclone Furnaces Suitable 
for Small Boilers? 


Though most cyclone furnaces today are in large boilers, develop- 
ment work was carried out in small units. Here are some of the advan- 
tages of using cyclone furnaces in small and medium sized boilers 


By W. I. COLLINS* 


URPOSE OF this article is to point 

cut the possibility and advantages 
of applying the cyclone furnace to 
small and medium-size steam gener- 
ating units. 

The cyclone furnace, as shown in 
Fig. 2, is essentially a horizontal 
water-cooled cylinder. The coal par- 
ticles, fed in one end with a small 
amount of primary air, are thrown 
out against the inside surface. Sec- 


ondary air, applied tangentially at 
high velocity, sweeps over the coal, 
providing rapid and complete com- 
bustion. There is a high collection of 
ash, which is tapped off in a molten 
state and flows into a tank of water 
where it disintegrates into a granu- 
lated slag. Gas and oil also can be 
burned in the cyclone furnace by 
shutting off the one fuel and then 
turning on the other. 

To establish a frame of reference, 
we may define a small unit as one 
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Fig. 1. Most of development work on the cyclone furnace was done on this 180,000 
lb per hr, 350 psi boiler at the Calumet Station of Commonwealth Edison Company 
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which employs the smallest presently 
designed cyclone furnace either in one 
or two cyclones per boiler unit. This 
then would bracket the small unit 
from 60,000 lb to about 200,000 lb of 
steam per hr; medium size units 
from 200,000 to 400,000 lb of steam 
per hr and the large size units up- 
ees from 400,000 lb of steam per 
r. 

By the middle 1930’s, pulverized- 
coal firing for power boilers had re- 
ceived wide acceptance. It had 
largely supplanted underfeed-stoker 
firing for boilers larger than 250,000 
lb of steam per hr. It also was being 
applied to many industrial and small 
utility boilers in the size range from 
50,000 to 250,000 lb per hr. 


Development 

Pulverized-coal firing, however, 
carried with it problems such as fly 
ash discharge; the need for large and 
costly ash precipitating and handling 
equipment; high maintenance on coal 
preparation equipment; erosion of 
fans and other machinery; limitation 
on grades of coal; excessive size of 
furnaces to avoid slagging and simi- 
lar difficulties. 

With these facts in mind, the au- 
thor’s company decided to devote 
considerable research effort to the 
development of a method for the 
efficient combustion of crushed coal 
and the collection of a large percent- 
age of the ash in liquid form in the 
bottom of the furnace. 

Several years of work followed in 
our laboratory at Barberton, Ohio, 


* District Sales Manager. The Babcock 
& Wilcox Company, Pittsburgh, Penna. 


Fig. 2. Above. Main elements of cy- 
clone furnace used in boiler in Fig. 1. 
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Fig. 3. Fly ash emission tests for several types of coal for use in cyclone furnaces in a number of central station boilers 


including experiments with 1-ft and 
3-ft-diameter cyclone furnaces, both 
in vertical and horizontal positions. 
Finally, a 5-ft-diameter horizontal 
cyclone unit was constructed for ex- 
tensive testing. The boiler unit had 
a capacity of 60,000 lb of saturated 
steam per hr at atmospheric pres- 
sure. This cyclone could burn ap- 
proximately 3 tons of coal per hr, and 
the unit was pressurized. 

The results obtained from this first 
small cyclone unit permitted the de- 
sign and fabrication of the unit for 
Calumet Station of the Common- 
wealth Edison Company. The Calu- 
met unit consists of a Radiant type 
boiler with superheater, tubular air 
heater, and an 8-ft-diameter cyclone 
furnace having an output of approxi- 
mately 180,000 lb of steam per hr at 
350 psi, 650 F when burning approxi- 
mately 13 tons per hr of 10,000- 
Btu-per-lb Central Illinois coal. Fig- 
ure 1 shows the details of this 
installation. From the initial start- 
up, the Calumet unit was successful 
from the important points of e‘fi- 
ciency, low stack emissions, safety 
and flexibility. It was from this first 
commercial cyclone-furnace boiler 
unit that operating data were ob- 
tained which made possible subse- 
quent units whose capacities now 
range over 1,550,000 lb of steam per 
hr at 2125 psi, 1055 F and 1005 F 
reheat, corresponding to a fuel-burn- 
ing rate of 100 tons of coal per hr. 

As interest in the cyclone furnace 
grew and it became desirable to test 
a wide range of coals, it was decided 
to build a pilot unit at B&W’s Alli- 
ance, Ohio, Research Center. This 
unit was designed for atmospheric 
operation and consisted of a 2-ft- 
diameter cyclone furnace, a water- 
cooled secondary furnace, and a pre- 
heater capable of supplying air at 
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temperatures from 450 F to 1000 F. 
The heat capacity as measured by 
fuel input was approximately 15,- 
000,000 Btu (1200 lb of eastern coal) 
per hr. This small research cyclone 
furnace has been used to determine 
suitability of coals and other fuels 
for cyclone furnace operation. 

It is apparent from the foregoing 
that all of the early development 
work on cyclone furnaces was con- 
ducted on units whose steam-gen- 
erating capacity or heat input comes 
within the definition of a “small or 
medium-size”’ unit. 


Suitability of Coals 


Major studies have been under- 
taken to determine the range and 
type of fuels which can be fired in the 
cyclone furnace. This is most im- 
portant since the policy of the au- 
thor’s company is to offer cyclone 
furnace units only when the long 
range fuel supply has characteristics 
closely similar to fuels which have 
demonstrated by trial their suitabil- 
ity for cyclonic firing. These studies 
have shown that the most reliable 
fuel characteristics which can be 
used to determine the suitability of 
coal for cyclone furnaces are the 
amount of volatile matter, the slag 
viscosity, and the ash-softening tem- 
perature. 

Fig. 4 shows results of tests con- 
ducted on various Pennsylvania, 
Northern West Virginia and Ohio 
coals. It will be noted that a large 
majority are in the “satisfactory” 
category. 

Approximately 70 per cent of the 
512 million tons of bituminous and 
lignitie coals mined in this country 
in 1950 would have been suitable for 
use in cyclone furnaces. It is evident, 
from tests and surveys, that regard- 
less of where cyclone furnace boilers 





are installed, they should be in an 
excellent competitive fuel market. 
Generally, the fuel characteristics 
that have been proven best suited for 
cyclone furnaces are found in the 
lower grade and cheaper coals. Many 
pulverized-coal-fired boilers are de- 
signed to burn these same low grade 
coals, but often they are not as eco- 
nomical to burn as the more expensive 
higher grade coals because of high 
pulverizer power, high pulverizer 
maintenance, ash-handling and dis- 
posal, and induced-draft-fan main- 
tenance. Thus, the purchaser of coal 
for pulverized-coal-fired boilers must 
exercise great care in fuel selection; 
and the available supply of the type 
of coal usually considered desirable 
for hopper bottom, dry ash, pulver- 
ized-coal-fired furnaces —- high grind- 
ability, low ash content, and high 
fusion temperature — is diminishing. 

In sections where oil and gas are 
basic fuels, the future coal reserves 
are particularly well suited to use in 
cyclone furnaces. Because of this, 
considerable thought is being given 
to the possible installation of cyclone 
furnaces for initial oil and gas firing 
and future coal firing. 


Advantages of Cyclone 
The performance of the cyclone 
furnace has made possible better 
functional designs of boilers, im- 
proved operating conditions, and re- 
duced the problems of air pollution. 
These advantages have been ob- 
tained with reductions in both capi- 
tal and operating costs. Specifically, 
there are a number of features or per- 
formance characteristics that point 

directly to certain advantages: 
1. The cyclone furnace can handle 
a wide variety of coals and can easily 
be equipped to fire liquid and gaseous 
fuels. continued on the next page 
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Fig. 4. Tests on certain coals to determine their suitability for cyclone furnaces 


2. The cyclone furnace operates 
with only 10 per cent excess air, and 
carbon losses are exceedingly small. 
Therefore, for comparable stack-gas 
temperatures, the boiler-unit effi- 
ciency is higher than that obtainable 
with pulverized-coal or stoker-fired 
units. 

3. A single cyclone furnace can 
burn three to four times the amount 
of fuel fired by a typical pulverized- 
coal burner. This reduces the number 
of burners which must be provided 
and controlled, and minimizes plat- 
form and grating requirements. 

4. Because of its simplicity, relia- 
bility, and capacity for high burning 
rates the cyclone furnace is easily 
adapted to remote control with a 
minimum of apparatus and inter- 
locks. 

5. Two general types of gas-cool- 
ing boiler furnaces have been devel- 
oped for use with cyclone furnaces 
(cyclone burners;) in one, the boiler 
furnace is divided into a lower pri- 
mary section and an upper secondary 
section by means of a water-cooled 
screen. In the other, the open furnace 
arrangement, the products of com- 
bustion from the cyclone furnace 
discharge into the lower zone of the 
boiler furnace and do not pass across 
any convection heat-absorbing sur- 
face until they leave the boiler fur- 
nace. 

The flue-gas dust loading is ap- 
proximately 10 per cent of the coal 
ash when using the screened boiler- 
furnace arrangements boasting a 
screen. Even with the elimination of 
the furnace screen the flue-gas dust 
loading is only 15 per cent of the coal 
ash — as compared to approximately 
50 per cent with slag-tap pulverized- 
coal firing and about 85 per cent in 
dry-ash pulverized-coal fired units. 

The ASME recommended stack 
dust loading is 0.85 lb per 1000 lb of 
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gas, based on operation with 50 per 
cent excess air (150 per cent total 
air). With most coals, cyclone furnace 
boilers having water-cooled screens 
in the boiler furnace meet this re- 
quirement without the use of dust 
collectors, as can be seen from Fig. 3. 

6. If a cyclone furnace boiler in- 
corporates a dust collector, the prob- 
lem of dust disposal can be solved 
easily by returning all of the dust 
collected to the cyclone furnace and 
converting it into slag. This elimi- 
nates the necessity of a dust-storage 
and disposal system and increases 
the amount of salable slag. 

7. Stack dust from cyclone furnace 
boilers is much finer than that from 
pulverized-coal-fired units. The set- 
tling rate of cyclone furnace fly-ash 
is thus very much slower than that 
from pulverized-coal-fired boilers. 

8. Maintenance costs on cyclone 
furnace units for crushers, feeders, 
and burners are about one-quarter 
those for pulverizers and burners on 
pulverized-coal-fired units burning 
the same coals. Because fly-ash from 
cyclones is so soft, erosion and wear 
on tubes, fans and motors is greatly 
reduced. 

9. Recent analyses show that the 
auxiliary power requirements for 
cyclonic firing are less than those of 
pulverized coal firing when using low 
grindability, low-heating-value coals, 
and greater than those of pulverized 
coal firing when using high grind- 
ability, high-heating-value coals. 

10. The availability record of cy- 
clone furnaces is excellent. Operating 
records of several installations show 
that less than 1.5 per cent of possible 
availability has been lost due to cy- 
~‘one furnace outages. 

The advantages incident to cy- 
clone-furnace firing apply to small 
and medium size boiler units just as 
they apply to large units. Most of 


these advantages may be measured 
directly in dollars and cents. How- 
ever, any evaluation with other 
methods of firing should not overlook 
the intangibles favoring the cyclone 
furnace. These intangibles often may 
have a greater bearing on the decision 
than the matter of investment cost 
alone. As an example, a plant may be 
located close to the center of town 
where a fly-ash nuisance from either 
pulverized-coal or spreader-stoker- 
firing could not be tolerated. In other 
cases, the fly-ash collected in pre- 
cipitators may pose a real disposal 
problem, not only in urban areas, but 
in outlying areas as well. With grow- 
ing restrictions on effluent to rivers 
and lakes to prevent stream pollu- 
tion, this fine, water-borne ash may 
be increasingly difficult to dispose of 
economically. In such a case the plant 
owner would feel justified in the 
installation of cyclone furnace units 
even though the first-cost economics 
were not favorable. 

Another case would be that of a 
plant which could not tolerate stack 
emissions from either pulverized-coal 
or spreader-stoker-fired boiler units 
because of a possibility of product 
contamination. Cases in point might 
be a textile plant, a nylon plant, a 
metal-finishing plant where the fin- 
ished product must have a flawless or 
highly polished finish, or even a pa- 
per mill producing a very high-grade 
bond. In such cases, the plant owner 
might feel justified in making an 
additional investment to install the 
cyclone furnace as insurance against 
product contamination. 

The general simplicity of opera- 
tion, increased safety, and ease of 
switching from fuel to fuel are other 
intangible benefits which, while dif- 
ficult to evaluate in direct terms, are 
often of exceedingly great importance 
in the over-all economics of profitable 
operation. 


Conclusion 


We conclude that from a design 
and manufacturing point of view it is 
entirely practical to build cyclone 
furnace boiler units in sizes as small 
as 60,000 lb of steam per hr with the 
present level of knowledge and ex- 
perience. Further, that these small 
units are capable of paralleling opera- 
tion of and producing benefits pro- 
portional to, the larger units. Expe- 
rience to date has indicated that the 
cyclone furnace unit is competitive 
with pulverized-fuel and spreader- 
stoker units in sizes above 150,000 
Ib of steam per hr. Below 100,000 Ib 
per hr, the economics generally favor 
other methods of firing such as 
spreader and chain-grate stokers. 

owever, there are many important 
intangible benefits which often may 
make the cyclone furnace of interest 
on smaller units. 

The material in this article is con- 
densed from a paper presented at the 
17th annual ASME-AIME Fuels 
Conference, Pittsburgh, Pa, in Oc- 
tober 1954. 
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Fig. 2. Three cylinders in series, two of 
which are mounted on a common piston 
rod. Rod is supplied by manufacturer 
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Fig. 3. Schematic arrangement of the 
two air cylinders shown in Fig. 1 as ap- 
plied to a butterfly valve controller 
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Fig. 1. Two standard air cylinders in 
series with separate solenoid vaives to 
operate them separately or together 


You Can Get Positive Multiposition 
Control with Air Cylinders 


By E. F. FORHAN* and R. L. GRASS? 


N POSITIONING valves, damp- 

ers, levers and such, accurate and 
positive control through a range of 
intermediate positions often is re- 
quired. A common difficulty experi- 
enced in the use of compressed air, 
however, is the inability of a pneu- 
matic cylinder to hold an intermedi- 
ate position against variable or re- 
verse loading. 

A problem requiring positive inter- 
mediate positioning is normally solved 
by using hydraulic actuation or by 
using automatic position controllers 
in conjunction with pneumatic cyl- 
inders. Hydraulic actuation is often 
unadvisable because of operating con- 
ditions (such as unfavorable ambient 
temperatures), and automatic posi- 
tion controllers are expensive and are 
limited in air capacity. 

When this fundamental problem 
was encountered recently, it was 
solved without resorting to either of 
the usual methods. The particular 
problem involved positioning a 
damper (which was subject to load 
changes in intensity and direction) 
from fully-closed to 144-open, 24-open, 
and full-open. The location of the 
damper in an extremely hazardous 
area, subject to high ambient temper- 
atures, precluded hydraulic opera- 
tion. Hence, it was advisable to use 
the available supply of compressed 
air. To avoid the expense and com- 
plexity of a position controller, it was 
decided to use two standard pneu- 
matic cylinders mounted back to 
back, with separate solenoid-oper- 
ated four-way valves so that they 
could be actuated separately or to- 
gether (see Fig. 1). 

Standard air cylinders with flange 
mountings on the cap end were se- 


lected so that they could be easily 
bolted together. One cylinder has a 
stroke equal to \4 the total required 
stroke and the other cylinder has a 
stroke equal to 24 the total required 
stroke. In this way all of the position- 
ing requirements for the damper 
were fulfilled by a simple, reliable 
system, with a resultant savings of 
many dollars. 

The arrangement of two air cyl- 
inders of different stroke joined in 
series offers two intermediate posi- 
tions between full-open and full- 
closed. If more intermediate positions 
are required, three or four air cyl- 
inders of different streke may be 
joined. Such an arrangement would 
imply the use of two air cylinders 
with a common piston rod (see Fig. 
2), which can be supplied by cylinder 
manufacturers. 

An arrangement of three air cyl- 
inders joined in series would provide 
up to six intermediate positions be- 
tween full-open and full-closed. For 
example, if three air cylinders were 
selected with strokes of 3, 6, and 12 
in., the intermediate positions be- 
tween full-closed and full-open (21 
inches) would be 3, 6, 9, 12, 15, and 
18 inches. In like manner, an arrange- 
ment of four air cylinders joined in 
series would provide up to fourteen 
intermediate positions between full- 
open and full-closed. The feasibility 
of multiposition control with stand- 
dard air cylinders joined in series 
would depend, of course, on the na- 
ture of the particular application. 
Figure 3 shows a typical arrange- 
ment of a cylinder such as the unit in 
Fig. 1. 

* Mechanical Engineer, and + Technical 
Editor, Sverdrup & Parcel, Incorporated 
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Rechargeable silver-zinc battery weighs 
only one-sixth ounce, is rated 1/10th 
amp-hr by its maker, Yardney Electric 


(Above) Penstocks at Littleton Dam (N. H.) are welded in an 
open field on site. The welding machine shown is & huge 
Pandjiris manipulator which is self-contained, runs 20 in./min. 
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These ‘‘pear-shaped tons” are the high-pressure turbine shell 
of Cleveland Electric's new tandem-compound, 208-mw ma- 
chine. It will have industry's first large liquid-cooled conductors 


(Right) Though it looks like an oriental dinner bell, this is one 
of the 4000-gal oil tanks required in new high-capacity oil 
circuit breakers being made at G-E's Philadelphia factory 
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Signs of our times: One of two English Electric 
220,000-volt transformers made for the City of 
Seattle is loaded aboard freighter at Liverpool 


Commonwealth Edison’s new Will County Station feeds the Public 
Service Division 160,000 kw through this 138-kv switching terminal 


A new employee out of IBM by Westinghouse, 
this computer will double in research and design 


Record-sized m-g unit for Hiwassee Dam pumped storage Blaw-Knox Company recently shipped this 680-cu-ft clam- 
project (102,000 kp) will be built on this welded spider shell weighing 32,000 Ib, capable of lifting another 34,000 Ib 
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Work 


By breaking down work into specific jobs, making a detailed 
flow sheet of each, applying principles of modern human engineer- 
ing and, above all, using organized common sense, power engineers 
can make outstanding improvements in all power production work 


By LILLIAN STEMP * 


THEACHING of Work Simplifi- 

cation principles to power engi- 
neers has resulted in improvements 
that make their individual work 
easier, as well as the work of power 
production itself. Numerous examples 
are available, from public utilities 
such as Cleveland Electric Illumi- 
nating, Consolidated Edison of New 


York, Detroit Edison Co., as well 
as from power plants in steel mills 
and other industries, to support the 
value of teaching work simplifica- 
tion to power engineers. Highly ef- 
fective way in which Cleveland Elec- 
tric power production men have used 
these methods were detuailed in the 
March issue, page 56. 

Foremost leader in teaching work 
simplification is Allan H. Mogensen, 


Fig. 4. Flannel board in background with J. F. Simes, at blackboard, and R. H. 
Arnold, extreme left lightirg a smoke, staff members, conducting Work Simplifica- 
tion training for power engineering personnel at Consolidated Edison Co., of N. Y. 
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Fig. 1. — Left. Portion of page | of 
Work Simplification in Engineering bul- 
letin issued by The Detroit Edison Co. 
to inform engineers about the program 
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Work Smarter... 
t's Easier! 








Fig. 2. Burroughs Corp. uses Willoughby 
Smart as Work Simplification symbol 
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Fig. 3. Here’s Flannel Board technique 


How Power Engineers Learn 
Simplification 


who has been conducting’ Work/Sim- 
plification Conferences at Lake Placid, 
New York, for 28 years. Men who at- 
tend them return to their compa- 
nies as instructors, and conduct classes 
at their respective organizations. In 
this way an entire plant may obtain 
work simplification training. 

An example of the extensive ap- 
proach made to work simplification 
techniques is that by the Detroit 
Edison Co. The company issues a 
bulletin for its engineers entitled 
Work Simplification in Engineering, 
Fig. 1. 

Mogensen also holds shorter winter 
conferences at Sea Island, Georgia. 
At both Lake Placid and Sea Island, 
he is assisted by such leading author- 
ities in human engineering, manage- 
ment, and allied fields as Dr. Lillian 
M. Gilbreth, Whiting Williams, Pro- 
fessor David B. Porter of New York 
University, Leo B. Moore and H. F. 
Goodwin, MIT, Abner Robertson, 
Mental Hygiene Society of Virginia 
and others. 

Each year the interest in work 
simplification increases. One of the 
reasons is explained in a report once 
made by Mr. Mogensen and two of 


*Technical Writer; see biography, 
POWER ENGINEERING, March 55, page 56. 
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his assistants. They stated that 
“through work simplification, diffi- 
cult problems can be reduced to 
simple: steps. Management can di- 
rectly control efficiency by training 
each individual employee in the or- 
ganization in that part of the science 
that applies to his type of work, and 
by making him responsible for being 
alert for possible improvements.” 
Power engineers who cannot avail 
themselves of training under Mogen- 
sen can obtain such training in various 
universities such as New York Uni- 
versity, Marquette University in 
Milwaukee, University of Wisconsin, 
Purdue University, and others. A 
number of the universities will start 
classes if enough are interested. 


Fundamental Principles 


Principles of work simplification 
were stressed many years ago by 
Frank Gilbreth, when he not only 
talked about how human fatigue was 
lessened through better methods, 
but actually developed devices such 
as the Gilbreth Patent Scaffold, de- 
scribed by bricklayers as “making 
it aisy for a man to work hard.” 

Work simplification, as Mogensen 
teaches it, is approached with the 
same warmth and appreciation of the 
worker’s worth as that which dom- 
inated all of Frank Gilbreth’s ef- 
forts when he dedicated his life to 
urge industry to eliminate fatigue 
through the human engineering ap- 
proach in motion study. 

Films, gimmicks, and many other 
types of visual aids help to get the 
story of work simplification across. 

Not so long ago, Tennessee Ernie, 
TV entertainer, was quoted in a 
newspaper column as saying “A 
man’s mind is like a parachute. It 
functions only when it’s open.”” Power 
engineers who take work simplifi- 
cation training learn this saying 
early in the course when they study 
how people resist the new. A typical 
explanation is presented in Repub- 
lic Steel’s work simplification training 
program. They teach as follows: 

“We resist the new. 

“Like the parachute, the mind 
functions only when open. 

“Check your own reaction to this 
first challenge. When somebody pre- 
sents you with a new idea, what do 
you do about it? Is it not true that 
one of the first things you say is, it 
cannot be done? Don’t you immedi- 
ately start searching for reasons why 
the idea won’t work? What was your 
first reaction, for example, to knee- 
action, radio, electric clocks, canned 
beer . . ..? What would you have 
said, some years back, if anyone had 
outlined our present transport and 
mail plane services? Do you think that 
some day a few drops of water will 
furnish sufficient power to drive a 
car from coast to coast? 

“Your reaction to these ideas is 
probably no different from the reac- 
tion of the people who laughed at 
Columbus, Fulton and Whitney for 
their impossible and unimaginable 
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Fig. 5. Many of the slogans taught in Work Simplification classes are being brought 
to the public through various channels. Here is one with an application to safely 
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Fig. 6. Flow Chart before and after Work Simplification principles were applied 
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Fig. 8. Cover, typical university an- 
nouncement of work simplification 
courses, this one by Marquette University 


ideas. History is full of examples of 
this resistance to the new. .. . 

“If we are to get along with peo- 
ple, consideration must be given to 
the human failing of resistance to 
the new. The moment we forget this 
we are wasting our time and effort 
and our results will be disappoint- 
ing.” 

Work simplification as Mogensen 
teaches it “is the organized use of 
common sense, on the part of every- 
one involved, to find better and 
easier ways of doing work.” As part 
of that “ organized use”’ he introduces 
a five-step pattern which includes: 


1. Pick a job to improve; 
Make a flow process chart; 
3. Question the job; 
Develop the new method; 
5. Apply the new method. 


In picking a job to improve, the 
bottle-neck operation, the unpleasant 
job, are among the types the work 
simplification-trained power engineer 
would seek. The idea may originate 
with him or a problem may be pre- 
sented to him by one of the power 
plant employees when it occurs. For 
example, at Consolidated Edison of 
New York, whenever the salt water 
header and nozzles in the revolving 
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PROGRESS TOWARD 1954 
MECHANIZATION GOALS 


Percent of goals (savings) attained 
in first eleven months of 1954 


SPP Cae Ta eee 198% 
Power Production & 
Engineering Group 
Distribution Group 
Electrical Operations & 
Engineering Group 
Total Company 


Note: The original 1954 Company Goal 
was increased $35,000. We have at- 
tained 113% of the original goal. 











Fig. 7. Cleveland Electric Illuminat- 
ing Company's mechanization savings 
achievement for first 1 1 months of 1954 


screen installation in front of the 
condensers at the Hudson Avenue 
station became clogged with dirt 
and other debris, it was necessary to 
shut down the screen and remove in 
its entirety one of the ten baskets 
constituting the screen, in order to 
gain access to the header and nozzles 
to clean them. The removal of an 
entire basket involved considerable 
labor. 

Viewed with work simplification 
eyes, a suggestion was made to in- 
stall a removable section on one of 
the ten baskets, bolting it in place 
in such a manner that it lends itself 
to easy removal. The adoption of the 
new method resulted in a much 


quicker, easier and safer method of 


reaching the header and nozzles for 

cleaning. 

Making a flow process chart is 
stressed because it gives a bird’s-eye 
view of the job. It provides a picture 
separating the job from its back- 
ground and surroundings. You don’t 
have to depend on memory to study 
the job. In fact, Cleveland Electric 
Illuminating Co. emphasizes this an- 
gle with this slogan: “If you don’t 
flow it, you don’t know it! Use the 
flow process chart!” 

Mechanics of making a flow process 
chart, Fig. 5, are practiced, of course, 
with these key points emphasized. 

1. Choose the subject to be followed, 
selecting either the man or ma- 
terial — whichever goes through 
the entire process. Each detail 
must refer only to that subject. 

2. Write a brief description of each 
detail, recording the job from ac- 
tual observation of the job while 
the job is being done. 

3. Classify the steps as to one of the 
five elements of work — opera- 
tion, transportation, delay, inspec- 
tion, storage. 

. Apply the symbols and draw a 
line connecting them so that you 
have a “flow path” which gives 
a graphic picture of the process. 

5. Enter distance and time. 

3. Black in the do operations to help 
make the really productive acts 
stand out. The rest is makeready 
and put away. 


7. Summarize. Enter the results in 
the summary block so that you 
can see the job at a glance. 
Throughout work simplification 

training, the human engineering as- 
pects are given the spotlight, and this 
is particularly true when it comes to 
putting point five in the five-step 
pattern into effect —- “apply the new 
method.” Consulting with everyone 
concerned, how to put ideas across, 
how to express yourself so that you 
can do a good job, giving proper 
credit where due — all these factors 
are taught and practiced. 

Even a minor exposure to work 
simplification philosophy has shown 
benefits, but where an active pro- 
gram has been established with fol- 
low-up procedures, and stimulation, 
as has been the case with the Cleve- 
land Electric, power engineers can 
make a good showing (see POWER 
ENGINEERING, March, 1955, page 56). 
Note the accompanying record pub- 
lished by Cleveland Electric, as shown 
in Fig. 6. 

Some of the proposals that figured 
in the power engineering record in- 
clude one by Plant operations engi- 
neer Willis Williams, of Cleveland’s 
Eastlake Plant. By interconnecting 
vacuum pumps on three of the units 
by motor-operated valves, they elim- 
inated the need for purchasing and 
installing a vacuum pump on the 
No. 4 unit. 

Also at the Eastlake Plant, Civil 
Engineer W. L. Zesiger came through 
with a work simplification proposal 
that resulted in a substantial savings. 
“By using more economical sections 
and modifying the hopper design, the 
capacity of the No. 4 unit bunker 
was increased by 17 per cent, the 
weight reduced 27 per cent, and the 
cost per pound of steel by 614 per 
cent.” 

Power engineers who have had 
motion and time study training al- 
ready appreciate the possibilities in 
work simplication training. For 
those who would like to whet their 
appetites, the following books have 
often been recommended. 
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Effect of Atomic Blast on 
Electrical Equipment 


EFFECTS of an atomic explosion on 
electrical equipment were tested in 
the atomic bomb test scheduled for 
April 26 at the Nevada Test Site. 
Duplicate installations at different 
distances from the test explosion and 
outside the area of total destruction 
were constructed. Andy Kramer, 
POWER ENGINEERING’S Editor, who 
witnessed the test, will present a de- 
tailed report of it in the June issue. 
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Lower right. Outline elevation for proposed nuclear plant. 
Unusual feature is stack for discharging combustion products 


N FEBRUARY 1955 Consolidated 

Edison Co. of New York, Inc., 
announced its intention of building 
a nuclear steam electric power plant, 
to be known as the Indian Point 
Station, in Buchanan, New York, on 
a site 24 miles north of New York 
City line on the east bank of the 
Hudson River. This was the first 
announcement by a utility company 
of its readiness to proceed, without 
Government aid, since the passage 
by Congress of the Atomic Energy 
Act of 1954 opened up the possibility 
of the development of nuclear steam 
generating stations by private capital. 

The proposed nuclear steam gen- 
erator is an assembly of a nuclear 
reactor, a recirculating high pressure 
coolant system to remove the heat 
generated in the reactor and to trans- 
fer it to boilers, which in turn remove 
the heat from the coolant by generat- 
ing steam. The reactor is of the type 
known as a pressurized water ura- 
nium thorium convertor. The reactor 
consists of a large steel cylindrical 
vertical tank which is partially filled 
with shielding water and contains a 
small vessel in which is the core. The 
core of the reactor consists of a 
geometrical pattern of closely spaced 
fuel elements which contain the nu- 
clear fuel. The basic fuel is enriched 
uranium, that is, uranium containing 
a higher amount of uranium 235 
than natural uranium as mined from 
the earth. Uranium 233, which also 
serves as a fuel, is obtained by the 
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from superheater. Conventional nuclear plants have no 
stack or smoke. Upper diagram shows plant heat balance 


Consolidated Edison To Build 


Nuclear Power Plant 


conversion of thorium 232 into ura- 
nium 233 within the reactor itself. 
The fuel elements will be protected 
by a corrosion resistant material de- 
signe to prevent the coolant water, 
which passes over the element sur- 
faces, from becoming contaminated 
with radioactive fission products 
(the ash from nuclear fuel). Control 
rods, which start and stop the reactor 
and regulate the amount of heat 
produced by the reactor, are inter- 
spaced within the fuel elements and 
are positioned by remote hydraulic 
or electrical means. The coolant sys- 
tem consists of four pipe loops operat- 
ing off the reactor core and serves 
both to absorb the heat generated 
in the core and to deliver heat to the 
boilers. Each loop consists generally 
of pumps, a boiler, shut-off valves 
and interconnecting pipe. The pumps 
continually circulate the coolant 
water at a pressure of about 1500 
psi. The coolant flow is equally 
divided in these loops and the steam 
generated by each boiler is fed to a 
steam header. 

Each boiler consists of two major 
components, the boiling section and 
a separate steam drum. The boiling 
section consists of “‘U” shaped stain- 
less steel tubes, the ends of which 
are welded into heavy tube sheets, 
enclosed in a steel shell. The coolant 
flows through the inside of the tubes. 
The steam generated from the water 
surrounding the “‘U”’ tubes will rise 
to the steam drums through pipes, 


where it will be dried by passing 
through a conventional steam separa- 
tor. The non-radioactive steam will 
leave the drum at; 420 psia saturated. 

Each of the four boilers, with their 
loop pumps, coolant pressure con- 
trols, ete., will be housed in a large 
horizontal steel container, each of 
which will be veated to the vertical 
vessel housing the reactor core. The 
entire steam generator and its auxil- 
iaries will also be enclosed within a 
thick dense concrete shield. 

To provide for greater economy, 
and in order to produce higher tem- 
perature steam which will permit the 
use of a standard type steam turbine, 
the saturated steam from the nuclear 
steam generator will be passed 
through a separate oil-fired super- 
heater, and will supply steam to the 
turbine throttle at about 370 psia and 
1000 F capable of generating 236 
mw of electrical output. The 96 mw 
increase in capacity over the 140 
mw produced by the saturated steam 
cycle is obtained at a very favorable 
incremental heat rate and cost. The 
heat rate of the combined reactor 
and superheater is expected to be 
about 10,700 Btu per net kwh. The 
plant will cost around $230 per kw 
and during the initial operating pe- 
riod, the over-all cost of power, in- 
cluding taxes, depreciation, interest, 
fuel, fuel processing, labor and main- 
tenance, will be about 9 mills per 
kwh. Later, it is anticipated, this 
cost can be reduced. 
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Fig. 1. Typical condensing steam power plant cycle used in determining circulating water flow by means of a heat balance 


Could Your Main Condensers Pass 
This Aptitude Test Today? 


When condensers are laying down on the job, your entire cycle 
efficiency suffers. When water velocities through the tubes are too 
high for the local water conditions, the maintenance crew suffers. 
Here is a lot of know-how to help you raise efficiency, cut repairs 


By J. WYLLY KECK, JR.* 


AIN CONDENSERS in a steam 
power plant generally give op- 
erators less trouble than any other 
major item of equipment. For this 
reason the condensers are often neg- 
lected with the result that they do 
not operate at maximum vacuum. 
The effect of low vacuum is the 
rejecting of more heat to circulating 
water than is necessary. Actually, 
“t SL eae la ania 1 even with optimum conditions the 
conventional power plant turbine 
| =a | | | utilizes only about one third of the 
available heat in the steam while 
the remaining heat is rejected to 
water by the condenser. Over-all 
plant heat rate is, therefore, sensitive 
to variations in condenser vacuum 
and substantial fuel savings can be 
made by maintaining highest vacuum 
under all operating conditions. 
- - Each condenser design has its own 
" ” performance characteristics. How- 
ever, most U. S. manufacturers follow 
the Heat Exchange Institute “‘Stand- 
ards for Steam Surface Condensers” 
in making performance guarantees. 


Fig. 2. Curve fof determining the temperature correction factor, a multiplier of These Standards among other things 


the transfer coefficient obtained in Fig. 3, showing influence of inlet temperature * Consulting Engineer, Atlanta, Ga. 
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set forth commercially attainable 
heat transfer rates which may be 
expected in efficiently designed and 
operated condensers. Use of these 
Standards is the best way to de- 
termine how well a condenser is 
operating if the manufacturer’s orig- 
inal performance data are not avail- 
able. 

The simplest approach in checking 
on a condenser is to compare absolute 
condenser pressure observed during 
constant load test with calculated 
or guaranteed pressure at same steam 
loading and circulating water inlet 
temperature and flow existing during 
test. For example, assume a test 
was run on a two-pass (water side) 
condenser of unknown size and manu- 
facture operating in the cycle shown 
by Fig. 1. The following data were 
recorded: 


Turbine load (kw) 

Steam flow to turbine (W,) 

Temperature steam to turbine (t,) 

Pressure steam to turbine (p,) 

Feedwater temperature leaving 
H.P. heater (t,;) 

Condenser vacuum 

Barometric pressure 

Temperature cw to condenser (t,) 

Temperature cw from condenser 
(tz) 72.5 F 


By actual tube count and measure- 
ment, it was determined that the 
condenser consists of 3118 7%-in. OD 
x #18 BWG tubes, 14 ft long between 
tube sheets. Reference to a good 
handbook discloses that the above 
tube size contains 0.2291 sq ft of 
external surface per lineal foot of 
tube. Therefore, total effective con- 
denser surface (S) is: 


(0.2291)(14)(3,118) = 10,000 sq ft 


To calculate vacuum which may 
be expected when the condenser is 
operating satisfactorily, circulating 
water flow must be known. If possible 
this quantity should be measured 
directly by pitot tube, weir, or similar 
primary device during the test. Un- 
fortunately, facilities for direct meas- 
urement of this flow are seldom 
available and it becomes necessary 
to establish flow by heat balance. 
Several heat balance methods may 
be used, but experience has shown 
best results are obtained by con- 
sidering the over-all steam cycle with- 
in the dotted lines of Fig. 1. Then: 


Net heat to system + pump work = work out 
+ heat to cw + losses 


If losses are arbitrarily assumed 
equal to pump work, these two terms 
may be cancelled with negligible 
error, giving: 

Walhs — ha) = kw(3413) + 500(t, — t1)G 


where 3413 and 500 are conversion 
factors and G is circulating water 
flow in gpm. From steam tables h, 
(enthalpy of steam at 605 psig and 
800 F) is 1406.8 Btu/lb. Similarly, 
enthalpy of feedwater leaving cycle 
(ha) is found to be 269.6 Btu/lb. 
Substituting these values along with 
observed test data in the above 
equation gives: 


11,000 kw 
112,000 Ib/hr 
800 F 

605 psig 


300 F 
27.30 in. Hg. 
29.80 in. Hg. 
60.0 F 
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(112,000)(1496.8 — 269.6) = (11,000) 
(3413) + 500(72.5 — 60.0)G 


Solving the equation for G yields a 
value of 14,350 gpm for the circulat- 
ing flow. Admittedly, more accurate 
results are possible by direct measure- 
ment of circulating flow. However, 
good agreement has been consistently 
observed between this flow by heat 
balance and direct measurement in 
many actual field tests. 

Steps necessary in the calculation 
of expected condenser performance 
may now be undertaken. First, it is 
necessary to determine the velocity 
through the condenser tubes. This 
is done by using the following formula 
rag “K” values obtained from Ta- 

el. 


ide os K, Gy L_ (0.310)(14,350)(1 4) 
be S 10,000 
= 6.23 ft/sec 
Where: K is a conversion factor 
G is cw flow in gpm 
L is tube length between tube sheets in 
feet 
S is total effective condenser surface in 
square feet 


Next step in calculating condenser 
vacuum is determination of expected 
over-all heat transfer rate, U.. Fig. 2 
and Fig. 3 represent data given in 
the H.E.I. Standards. Entering the 
Fig. 3 set of curves at 6.23 fps, a U 
vaiue of 658 is read for new clean 
tubes. Fig. 2 (temperature correction 
curve) gives a multiplier of 0.925 
for 60.0 F inlet cw. Tube material 
and wall gage multipliers are given 
in Table II. Condenser tubes cannot 
be expected to remain clean and 
shiny after several years of service 
and it is, therefore, general practice 
in the industry to assume a tube 
cleanliness factor of 0.85 as being 
realistic for good commercial opera- 
tion. This results in an expected 


HEAT TRANSFER AT 70°F 


VALUE OF "U" BASED ON LOG MEAN TEMPERATURE DIFFERENCE 


over-all heat transfer rate for admi- 
ralty metal tubes equal te: 


(658)(0.925)(0.85)(1.0) = 517 Btu/sq ft/F/hr 


As a final step in calculating con- 
denser performance, solve the follow- 
ing equation for saturation tempera- 
ture (t.) of the condensing steam. 
Since there is a definite pressure 
associated with a particular satura- 
tion temperature, condenser pressure 
(or vacuum) may be obtained from 
steam tables such as included in the 
H.E.I. standards after calculation of 
t.. 


te — ty 
t= - —~+t 
nti-| Sxl, —| ; 
ourmee | 5006 
: 72.5 — 60.0 
siti’ ate=e) . 
anlo9s | 500 x 14,350 


84.3 F 


+ 72.5 


A saturation temperature of 84.3 
F corresponds to an absolute pressure 
of 1.19 in. Hg. Observed absolute 
pressure during test was 29.80—27.30 
or 2.50 in. Hg. This means condenser 
vacuum during test was 2.50—1.19 
or 1.31 in. Hg. lower than the value 
considered good commercial opera- 
tion for the equipment involved. 
This poor condenser performance 
unquestionably results in unneces- 
sarily high fuel cost per kw generated. 

Probably the most common cause 
of low vacuum is air leakage. Every 
air ejector serving a power plant 
condenser should be equipped with 
an air meter. Air leakage can be 
maintained in any condenser at less 
than 5 cfm and many operators 
consider 2 cfm to be the maximum 
tolerable. Of course, if a steam jet 
air ejector is being used which is 
not equipped with an after condenser, 
air leakage cannot be measured until 


5/8" & 3/4" C=#270 


& 1" C= 263 


Fig. 3. Curve for determining heat transfer coefficient (U) based on log mean 
temperature difference. This curve and that in Fig. 2 are from Heat Exchange Inst. 








Condenser Aptitude Test (continued) 





the steam in the steam-air mixture 
exhausted from the jet has been con- 
densed. Mechanical vacuum pumps, 
also, require a small cooler ahead 
of the air meter to condense vapor 
drawn from the main condenser. 
Any air leaks in the condenser shell 
can be located by filling the unit with 
water. Leaks from lines connecting 
to the condenser may be located 
during operation by shutting off one 
line at a time and noting whether 
or not there is a decrease in air 
leakage. Remember, leakage through- 
out the entire sub-atmospheric heater 
system contributes to leakage meas- 
ured at the air meter. 

An alternate rule-of-thumb check 
for excessive air leakage that does 
not require an air meter is performed 
by slowly closing the suction valve 
to the air ejector. If air leakage is 
normal, vacuum should not drop 
more than one inch of mercury dur- 
ing the first ten minutes after the 
valve is completely closed. 

Another frequent cause of low 
vacuum is dirty tubes, which ex- 
cessively impair heat transfer from 
condensing steam to circulating 
water. Most operators are familiar 
with the “plug shooting” technique 
which is used to clean internal tube 
surfaces mechanically. This consists 
of forcing rubber plugs, wire brushes, 
and other similar devices rapidly 
through the tubes under air or water 
pressure. Some local conditions oc- 
casionally make it desirable to clean 
internal surface of tubes chemically. 
Effective chemical cleaning requires 
a knowledge of the scale and neces- 
sitates reasonable control over the 
reaction. 

In many localities various forms 
of algae (slime) contribute heavily 
to water side fouling of tubes. Chlo- 
rine or compounds of chlorine are 
most frequently used to combat algae 
with application being made while 
the condenser is in operation. Rela- 
tively large intermittent dosages are 
generally most effective. A chlorine 
residual of 0.5 ppm will usually 
destroy most micro-organisms; how- 
ever, in certain cases copper salts, 
phenolic compounds, potassium per- 
manganate, and other chemicals have 
proved more satisfactory than chlo- 
rine. In some areas, it is necessary 
to alternate various toxic materials 
from time to time to prevent the 
development of algae strains which 
are immune to one type of treatment. 
The correct method of algae control 
is best determined after biological 
examination of growth to identify 
the specific type of algae involved. 
Operators are cautioned to insure 
good mixing of chlorine and circu- 
lating water and to avoid extreme 
dosages as tube damage may result 
from concentrated solutions. 

The steam side of condenser tubes 
often become coated with scale due 
to carryover from the boilers and 
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from lubricating oil in the case of 
steam engines. Chemical cleaning is 
the only answer to steam side de- 
posits. As in the case of water side 
deposits, a knowledge of the deposit 
is necessary for effective chemical 
cleaning. In older low-pressure tur- 
bine-condenser units, steam side en- 
crustations of as much as |¥ in. in 
thickness have been encountered on 
condenser tubes. Needless to say, 
vacuum carried by such units is 
extremely poor. 

Where leaves and other relatively 
fragile entrainments tend to blanket 
the tube sheets, hydraulic washers lo- 
cated in the waterboxes have proved 
effective in shredding the foreign 
material and forcing it to, pass on 
through the tubes while the unit is in 
operation. These washers consist of 
a high pressure water nozzle mounted 
in a ball joint allowing a turbulent 


Table |. Conversion (K) factors in for- 
mula for water velocity inside tubes 





Value of "K"” 


Number of woter passes 


Wall 
Thick- 
ness Three 


Single Two 


0.721 
.773 
-817 
-866 
-951 


-565 
-598 
-625 
-654 
.705 


-465 
-487 
-505 
-525 
-558 


.394 
-411 
424 
-438 
-461 


0.240 
-258 
.272 
- 289 
-317 


0.481 
515 
-545 
-577 
-634 


0.049 
-058 
-065 
-072 
.083 


.377 
.399 
417 
-436 
-470 


. 188 
199 
.208 
.218 
-235 


.049 
.058 
-065 
.072 
-083 


.049 
-058 
-065 
.072 
-083 


-049 .131 
058 . 137 
065 14] 
.072 . 146 
-083 .154 


-155 
-162 
. 168 
.175 
. 186 


.310 
-325 
.337 
-350 
.372 


. 263 
274 
. 283 
.292 
. 308 


Table Il. Multipliers to be used for 
various tube materials and gages with 
the Figure 3 heat transfer coefficients 





Tube wall gage 


18 17 16 


Tube Material BWG BWG BWG 


0.98 | 0.96 
98  .96 
94] .91 

.96 .94| .91 
.87 | .84 

0.87 | 0.84 
80 .76 


Admiralty metal 
Arsenical copper 


1.0 
1.0 
Aluminum brass -96 


Muntz metal 
Aluminum bronze -90 
90-10 Copper nickel -90 
70-30 Copper nickel .83 








stream to be directed over the entire 
face of the tube sheet. 

Before 1930, condenser designers 
often packed tubes so closely together 
in the condenser that steam could 
not readily penetrate the tube bun- 
dle. Generally, a well designed mod- 
ern condenser has about '4 to 14 
of its tube sheet occupied by tubes. 
If an older condenser has more than 
this percentage occupied, chances are 
very good that higher vacuum can be 
obtained by removal of certain tubes. 
Removal of excess tubes or relaning 
is properly done by opening paths 
to allow the entrance of steam into 
the tube bank. Care should be taken 
to avoid bypassing steam directly 
to the air ejector offtake or even 
directly to the closely packed air 
cooler section. Often it is possible 
when relaning to construct a reheat- 
ing and deaerating assembly above 
the hotwell if one was not originally 
provided. 

After removal of tubes for relan- 
ing, the velocity of water in the 
remaining tubes will probably be 
greater. This results in a possible 
secondary advantage by increasing 
over-all heat transfer rate of the 
remaining tubes. When relaning, new 
water velocity in the tubes should 
be calculated from the circulating 
system head curve and pump curve. 
Keep velocity of clear fresh water 
under 8 fps and clear salt water less 
than 7 fps. If water contains silt, 
wastes, or other contaminants, cor- 
respondingly lower velocities must 
be used to obtain a reasonable tube 
life. Should it be necessary to reduce 
flow, remember that throttling of 
the circulating pump requires more 
power than reduction of its impeller 
diameter. 

A majority of condensers are ar- 
ranged for siphon operation of the 
ew circuit. In this arrangement, cir- 
culating pumps overcome system fric- 
tional resistance only since there is 
no net change in water elevation. 
It is quite likely that in this type 
system, points of highest elevation 
will be subjected to sub-atmospheric 
pressures. Any leak in this part of 
the system allows air to enter the 
circulating water line. The most ob- 
vious result is the displacement of 
water by air in the uppermost con- 
denser tubes. A less apparent result 
of air leakage into the system is the 
destruction of the siphon effect. This 
imposes a higher head on circulating 
pumps than the designer intended, 
thus reducing water flow to the con- 
denser. Good operators often install 
a gage glass on the highest part of 
the waterboxes. When air accumu- 
lates in the waterbox, a small air 
ejector or priming jet is operated to 
remove the air which has leaked into 
the system. 

Finding circulating water system 
leaks can be very difficult. If a valve 
is located in the discharge line or 
“overboard,” the valve may be throt- 
tled until the whole system is under 
positive pressure allowing visual lo- 
cation of continued on page 114 
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Stainless Steel Coal Ducts Stop Trouble 
in Maintenance and Operation 


By J. L. RAYMOND * 


C= DUCTS from bunkers to 
A pulverizers at Forstmann Woolen 
Co. were a maintenance expense and 
a source of operating difficulties for 
many years until they were replaced 
by ducts of stainless steel construc- 
tion. Use of stainless steel has com- 
pletely eliminated these troubles. 

In the two power plants of this 
company, there are a total of eight 
ducts that deliver coal from the over- 
head bunkers to the automatic scales, 
and from the scales to the pulverizer 
feeders. The illustration shows a typi- 
cal duct arrangement. For each pul- 
verizer, there are three 18-in. diam- 
eter bunker outlets, joined by a flat- 
sided junction box, which discharges 
into the coal scale. Underneath the 
coal scale, there is a flat-sided hopper 
section with a sloping bottom, which 
delivers to the pulverizer feeder 
through a 22 ft-long vertical round 
pipe. This pipe is 18 in. in diameter 
at the top, and flares out to 20 in. in 
diameter at the bottom. 


Former Coal Stoppages 


Coal burned is bituminous slack. 
When this coal was wet, or contained 
excessive fines or ash, there were fre- 
quent stoppages of flow to the pul- 
verizers due to coal sticking in the 
pipes. At times, these conditions be- 
came so bad that extra manpower 
had to be called in to help with the 
poking and the rapping of the ducts. 
The rapping took some life out of the 
ducts, but was necessary in order to 
keep the plants in operation. As the 
ducts became older, holes developed, 
which caused leakage of coai. These 
holes required temporary patches}to 
keep the pulverizers in service until 
permanent patches could be installed. 

Original ducts were constructed in 
1932 of '4-in. thick copper-bearing 
steel. By 1938, deterioration had be- 
come so extensive that whole sec- 
tions had to be replaced. The first 
replacement ducts were of like-for- 
like construction, using mild steel. 
During the war, quality of the coal 
decreased and ash content increased, 
so that corrosion and abrasion re- 
duced the life of the replacement 
ducts to only 3 or 4 years. 

As soon as stainless steel became 
available after the war in 1946, one 
of the lower pipes was replaced by a 
pipe constructed of Type 304 stain- 
less steel as a trial. Instead of using 
the same 14-in. wall thickness as the 
original steel ducts, the wall thick- 
ness with stainless steel construction 
was reduced to \% in. in order to 
minimize the cost. Mild steel con- 


* Power Supervisor, Forstmann Woolen 
Co., Passaic, New Jersey. 
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struction was retained for the flanges. 
With these modifications, the in- 
stalled cost with stainless steel con- 
struction was only 15 per cent greater 
than with full thickness mild steel. 


Stainless Stops Trouble 


The use of stainless steel accom- 
plished an immediate improvement 
in coal flow. Stoppages were com- 
pletely eliminated, even under the 
worst conditions. The improvement 
in coal flow alone was considered suf- 
ficient reason to justify the additional 
cost of stainless steel. Accordingly, as 
the remaining ducts failed, they were 
replaced by ducts of stainless steel 
construction, and by 1953 all the coal 
ducts from bunkers to _ pulverizer 
feeders had been replaced. 

With stainless steel construction, a 
wall thickness of in. was used on 
all round ducts. On the larger flat 
panels, and in spots where there was 
impact from dropping coal, the thick- 
ness was increased to 3;, in. Experi- 
ence indicates that greater stainless 
steel thickness is not required for 
corrosion or abrasion resistance, and 
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that there is sufficient strength and 
rigidity without resort to stainless clad 
steels to get greater wall thickness. 
Interior surfaces of the ducts have 
become highly polished from the ac- 
tion of the coal. Inspections to date 
have found no signs of corrosion or 
erosion. Any losses of wall thickness 
that may have occurred are not 
measurable by ordinary means. In- 
sofar as can be determined by visual 
inspection, major repairs or replace- 
ments will not be required in the im- 
mediately foreseeable future. 


Other Applications 


Further application of stainless 
steel to improve coal flow has been 
the lining of the coal scale hoppers 
and some of the pulverizer feeder 
hoppers with stainless steel. This lin- 
ing used 16 gage stainless steel fitted 
against the insides of the existing 
steel hoppers, and held in place by 
forming around the outside edges of 
the hoppers. The installation of these 
linings has completely eliminated the 
choking that occurred from time to 
time in outlets from these hoppers. 


Typical coal duct arrangement for one of 8 pulverizers at Forstmann Woolen plant 
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This view shows neat streamlined appearance of system of VC! interlocked armored cables on aluminum alloy racks 


In our April issue we described a new system of interlocked armored 
cable laid on aluminum alloy racks. Up to now it has been hard to 
make a neat looking job with armored cable. Now things are 
different. Here are some of the other advantages of this new system 


Armored Cable — How It Helps Cut Costs 


N OUR APRIL issue we described 

a new system of VCI interlocked 
armored cable on racks that gives as 
neat looking an installation as any of 
the distribution systems in common 
use today. We described the type of 
cable, supports and fittings, and 
showed how both cable and supports 
were installed. The cable itself is var- 
nished cambric insulated, and the in- 
terlocking armor permits very easy 
cable handling. When installed, the 
cables are supported on racks, troughs 
or baskets, made from 61S-T6 alumi- 
num alloy. Each particular application 
determines the best support to use, but 
for all these types the supports pro- 
vide high strength, light weight, non- 
magnetic units that are easily in- 
stalled, resist corrosion and look neat. 
Photo shows part of a recent installa- 
tion. Now here is a brief outline of 
some of the other advantages of this 
new system. 

Reduced Cost: Not only does the 
support system of aluminum alloy 
cost less than underground ducts or 
rigid conduit, but operating the cable 
in free air means that it can be run 
at a much higher rating than when 
enclosed. For example, a typical 325 
amp industrial circuit uses three sin- 
gle conductor 500 MCM RH cables 
in a 3 in. conduit, compared to a 
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three conductor 350 MCM _ inter- 
locked armored cable. Another way 
of putting it is to say that for a given 
amount of power to be distributed, 
money can be saved by using the 
smaller cables possible with this sys- 
tem instead of the larger ones neces- 
sary with an enclosed system. 

Figures 1, 2, and 3 show costs com- 
pared with other types of distribu- 
tion. 

Reduced Weight: For a given cur- 
rent carrying capacity, interlocked 
armored cable on aluminum alloy 
racks or troughs weigh considerably 
less than RH cables in conduit. For 
example, three single conductor 500 
MCM RH cables in a 3-in. conduit 
weigh 13,235 lb compared to 5,310 lb 
for a 3 cond interlocked armored 
cable. 

Space savings are shown diagram- 
matically in Figs. 4 and 5. 

Reduced Installation Time: Unlike 
the older types of steel wire or steel 
tape armoring, which made the cable 
very stiff and hard to handle, the 
interlocked armoring makes a very 
flexible and easily pulled cable, thus 
cutting down installation time. This 
flexibility also saves time and money 
by making it unnecessary to have 
very detailed layout drawings. Pull 
boxes and splices are reduced in num- 


ber, and when adding this type of 
cable to existing systems its flexibil- 
ity enables it to be fitted into awk- 
ward locations with very little trou- 
ble. 

Methods of pulling were described 
in our April issue. Special installa- 
tion tools are available which per- 
mit several sections of cable to be 
pulled onto one rack at one set-up. 

Reduced Outage Time: In case of 
a fault needing repair or replacement, 
interlocked armored cables on racks 
or in troughs are more easily accessi- 
ble than enclosed cable. For the same 
reason, a damaged cable on an open 
trough or rack is much easier to lo- 
cate than one enclosed in conduit or 
buried in underground ducts. 

Appearance: As mentioned at the 
beginning of this article, the appear- 
ance of this new cable system, far 
from being untidy and less pleasing 
than other types of installation, gives 
an extremely neat-looking installa- 
tion that blends well with modern 
equipment and building design. 

The above information was in- 
cluded in a paper presented at the 
June °54 AIEE meeting at Los 
Angeles by L. F. Cudlin, cable spe- 
cialist, General Electric Co., and 
F. V. Calvert, formerly vice-presi- 
dent, Husky Products, Inc. 
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Fig. 2. Cost comparison for accessories and installation 
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Fig. 5. Diagrams showing space saved by using 3-cond VCI armored cable instead of rubber insulated cables in conduit 
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How Sulfur Content of Coal Relates 


Ash fusion properties of coals are assuming ever greater importance 
to the coal user; here are the results of a study made by a large 
utility to determine the relationship of sulfur content to ash formation 


By FRED M. REITER 


JROGRESS IN METHODS of 
firing coal, in its transportation, 

in the selection of types of coal, has 
given the ash fusion characteristics 
of coals more importance than ever 
before. Emphasis has shifted some- 
what from the ash softening tempera- 
ture values obtained in the labora- 
tories (designated as AST or SP) to 
the liquid point, FP, of the lab test 
results. Where cyclone furnaces are 
under consideration, the rounded 
blob of the cone may become second- 
ary to the disappearance of the cone 
into the ceramic base. In the cyclone 
furnace, the ash becomes very liquid 
and flows out of a tap hole like water. 
The conventional pulverized-coal fur- 
nace with tangential or corner firing 
and ample combustion volume is 
quite versatile with regard to ash 
fusion properties of coals. Then the 
spreader stoker, compared with trav- 
eler, chain grate, underfeed and other 


types of stokers, broadens the range 
of its coal sources, in terms of ash fu- 
sion characteristics, for stoker firing. 

Each of these methods of burning 
coal has its own individual ash fusion 
requirements. Some interesting ob- 
servations can be made of these ash 
characteristics as related to the meth- 
ods of firing the coal. While the struc- 
ture (density and form) of the ash 
produced by such divergent forms 
of burning as cyclone or pulverized 
furnaces and stokers cannot be com- 
pared, some aspects of their ash 
products can be examined: 

Stoker firing. It is well known that 
there is a definite relationship be- 
tween the ash fusion characteristics 
of the coal and the intensity of firing. 
The ash fusion depends greatly upon 
the percentage of metallic oxides in 
the ash, or its ratio to the percentage 
of refractories. The oxides of iron, 
calcium, magnesium, the alkalis (so- 
dium and potassium) and similar 
metals, form low melting silicates 


with the refractory silicon dioxide of 
the ash. Fig. 1 illustrates the soften- 
ing and liquid temperature drop with 
the increase in iron oxide content of 
the ash, with corresponding drop in 
SiO, percentage, as can be seen by 
examination of laboratory reports on 
coal ash from various seams or areas. 
It is almost axiomatic that coals high 
in metallic content show lower ash 
fusion temperatures. 

With our underfeed multi-retort 
stokers using preheated air, ultra- 
high ash fusion coals are a must. 
We demand an AST in excess of 
2800 F. Coals that have clinkered 
badly were found generally to be 
high in iron content, usually with 
some increase in CaO, MgO and 
alkali oxides. 

One should reverse the normal 
thinking of the order of the three 
points read in a laboratory report: 
the initial deformation, ID, the sof- 
tening point, SP, and the liquid 
point, FP, and think of the ash as 
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Fig. 1. This figure indicates graphically how the 
temperature necessary to cause fusion of coal 
cxide content 


ash drops as metallic 
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Fig. 2. Sulfur-fusion relationship of two coals 
tested; points plotted for initial deformation 
(ID), softening point (SP), liquid point (FP) 
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to Ash Fusion Characteristics 


freezing in passing down through the 
fuel bed. The top ash of the bed ex- 
posed to highest temperatures will 
become liquid and flow back down 
through the fuel toward the iron 
oxide coated tuyeres and plates of 
the stoker. This liquid ash should 
freeze quickly. If it flows any distance 
and picks up compounds, or has 
secondary reactions that lower its 
freezing point, the liquid may reach 
the metal of the stoker and really 
gather up the iron oxide, remain 
liquid longer and fill up the air ports, 
and aggravate this cycle so that the 
stoker parts are consumed. 

Ash freezing points. Look at these 
freezing points of the ash and the 
intervals between the liquid point, 
the softening point, and the initia! 
deformation in the reverse order. 
Some average results from a number 
of samples of coals from various 
seams, showing these intervals, are 
listed for illustration in Table I. 
It is interesting to note that the 
high-fusion West Virginia and Ken- 
tucky coals have the small intervals. 
The low-fusion coals not only have 
longer intervals, but the freezing 
interval between the FP and the SP 
can be as long or even longer than 
the hardening interval between the 
softening “‘blob”’ and the initial de- 
formation. 

One coal that gave some trouble 
under heavy loads in forming heavy 
clinkers was dnalyzed for secondary 
reactions. A large clinker was selected 
from the furnace and tested for its 
fusion properties in the same manner 
as the original coal from which it 
came. Results are shown in Table II. 

The tabulation in Table II is 
purely illustrative of the changes 
that occur in the ash fusions in 
secondary reaction. Regrinding the 
clinker in the laboratory to 60 mesh 
to form the test cones and reheating 
the new mixture, with perhaps a 
realignment of the particles, may 
have permitted new eutectics to form 
among the ingredients. At the high 
fusion furnace temperatures, addi- 
tional thermal reactions carried the 
new readings on the clinker well 
below the original reactions that oc- 
curred in the boiler furnace. 

Similar failures often occur in re- 
fractory brick and cements where 
refractories of lower temperature 
specification are used in applications 
beyond their capabilities. Fusion and 
shrinkage take place. 

The higher the temperature rela- 
tive to the fusion limits of the ash 
(or refractory), the harder, denser, 
and more glassy the clinker becomes. 
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At one plant, we have both spreader 
and underfeed multi-retort stokers. 
They all burn the same very-high- 
fusion coal (Dorothy seam). The ash 
from the spreader stoker comes out 
in very small sized fluffy aggregates 
of rather low compression strength. 
The underfeed stokers produce heavy 
aggregate cinders that are dense, 
hard, and possess considerable com- 
pressive strength that make these 
cinders desirable for commercial use. 
The same coal has produced very 
dense glazed clinkers that verged on 
causing trouble in handling and pos- 
sible damage to tuyeres and side 
plates under exceptionally severe fir- 
ing conditions. 

The percentage of sulfur is an 
approximate indicator of the ash 
fusion characteristics of the coal 
from which results might be antici- 
pated. One might assume that 50 
per cent of the sulfur in average 
coals may be in the iron pyrite form. 
This means that the percentage of 
iron oxide or iron in the sulphate or 
other form, will be higher, and there- 
fore the ash fusion temperatures 
will generally be lower as the sulfur 
content of the coal increases. Fig. 2 
illustrates general relationship be- 
tween the sulfur content and the 
temperature of the ID, SP, and FP 
of certain coals as used by us. Our 
own boiler plant managers are watch- 
ful of the sulfur content of the coals 
received. The upper limits of the 
percentage of sulfur in our coal 
specifications vary with the character 
of the boilers at each plant. For our 
underfeed preheated air multi-retort 
stokers, demanding very high fusion 
coals, 0.7 per cent sulfur is the top 
limit; in our high heat release pul- 
verized coal boilers, 1 per cent is the 
upper limit; while for our low fusion 
pulverized coal boiler, 2 per cent is 
the maximum percentage accepted. 

Pulverized coal firing. A microscopic 
examination of the fly ash leaving 
the stack of pulverized coal fired 
boilers tells a very interesting story 
of the battle between the coal ash 
and the furnace temperature. Ash 
particles floating freely in the atmos- 
phere of the furnace gases assume a 
spherical shape when they are heated 
to their liquid phase. These spherical 
bubbles may contain gas so that 
they may float in the air longer than 
solid spheres, in the manner of gas- 
filled balloons. The liquid particles 
would act like rain drops. 

Three microphotographs are pre- 
sented showing the form assumed by 
the ash particles in the burning and 
passing of the pulverized coal through 


Fig. 3a. Photomicrographs of stack 
emission; this is 100 per cent fly ash 


Fig. 3b. Emission from mixture of 50 
per cent coal, 50 per cent dirt, sand 


Fig. 3c. Random photo of a mixture of 
dirt and sand — shown for comparison 
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Table |. Average intervals between fusion temperatures * 


Table Il. Some test results of the fusion properties of clinker 








No. cf 
Samples 
analyzed 


Fluid point 

to softening 

point, deg F 
FP—SP 


Seam of Coal 


Total 
Interval 
FP—ID 

deg F 


Total 
Interval, 
deg F 
FP—ID 


Softening 
point to in- 
itial deforma- 
tion, deg F 


Interval 
sP—iD 
deg F 


Interval 
FP—SP 
deg F 


Material 
ID 


deg F 


SP 
deg F 


FP 
deg F 


sP—iD 








WEST VIRGINIA 
Chilton 
No. 5 Block 
Dorothy 
Colburg 
Cedargrove 
Winifrede 


51 
59 
60 
62 
93 
98 


KENTUCKY 
Pond Creek 
Hazard No. 7 
Hazard No. 4 (a) 
Hazard No. 4 (b) 
Darby 
Elkhorn 
Jellico 


55 
46 
75 
137 
138 
119 
250 


OHIO 
Lower Kittaning 12 
Pittsburgh #8 31 
Hocking #6 5 


139 
178 
194 





2959 
2696 
— 263 


Coal 
Clinker 
188 Drop 


165 





+7 


2747 
2123 
—624 


212 
573 
+361 


119 
373 
+254 


3 2866 
100 2596 | 
— 270 








195 
178 


179 Table Ill. Cinder col 
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lor characteristics of a high fusion coal 
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Boiler Stoker 


Color of Cinder Structure of Cinder 





171 
140 
196 
277 
278 
261 
367 


116 
74 
111 
140 
140 
142 
117 


Spreader 


Underfeed, multi- 
retort, preheated 
air, normal load 


Same as 2, ex- 
308 cept heavy load 
287 


352 


169 
109 
158 








Soft loose, small 
pieces, very little com- 
pression strength 
Medium heovy clinker, 
more cinders, with 
some compressive 
sirength 

Heavy dense clinkers, 
glossy in black area 


Generally light tan 
with many white par- 
ticles 

Brown, dark brown 
| in oreas 


Dark brown with 
black creas, espe- 
cially inside large 
clinkers 








*F. Reiter and R. Andres, 


the boiler furnaces. The particles of 
100 per cent fly ash portrayed in 
photo (a) of Fig. 3 are all spherical 
and look transparent or hollow inside. 
It appears that all fly ash particles 
were heated above their liquid points 
and assumed the spherical shape. 
Photo (b) of Fig. 3 shows a 50 per cent 
fly-ash, 50 per cent dirt mixture, 
wherein many spheres, both white 
and translucent, are seen among 
more irregularly shaped particles of 
dirt. The temperature of this furnace 
was hardly above the liquid tempera- 
ture of the fly ash. In these boilers, 
not ali of the true fly ash assume the 
spherical form. Very high fusion coals 
are fired into these boilers and many 
particles come through without fu- 
sion. Photo (c) in Fig. 3 is a sample of 
dirt, with about 50 per cent sand 
content, photographed at random to 
compare the shape of its particles 
with fly ash. 

One might use the photomicro- 
graphic shapes of the fly ash as a 
measurement of the furnace tempera- 
tures. One hundred per cent spheres 
indicates that the furnace tempera- 
ture must be above the liquid point 
of the ash of the coal. Cyclone 
furnace fly ash should come in this 
category. Cyclone furnace fly ash 
should be very dense, if not wholly 
solid, because of the very high fur- 
nace temperatures maintained rela- 
tive to the liquid point of the coal 
ash. Irregularly shaped particles of 
fly ash would indicate that the fur- 
nace temperature might be below 
the ash softening temperature, if 
not even the initial deformation 
points of very high fusion coals. 

Color of the ash also serves as a 
guide to the performance of the 
burning operation. Prior to determin- 
ing their fusion properties, the identi- 
fication of certain coals may be 


100 


AIME, Charleston, June 16, 1950. 


aided by observations of the color 
of the ash. The ash may be white, 
reddish, gray, and so on; but one 
must have a color chart of the ash 
of many coals available for identifica- 
tion. Knowing the ash fusion tem- 
peratures of the coal being fired 
helps relate the cinders or clinker of 
a stoker fired furnace with the tem- 
perature of the fire. 

The same high fusion coal going 
through three different boilers of the 
same plant mentioned above gave 
the cinder color characteristics listed 
in Table III. It was suspected that 
the black glassy areas in these sam- 
ples contained considerable black 
carbon held within the fused mass. 
Analysis showed no carbon present. 
The fused ash, in the practically 
liquid form, acted like a borax bead 
and took the iron into solution, 
imparting the black color to the 
mass. The frit or resultant ash re- 
moved from the water tank that 
received the liquid molten ash from 
cyclone furnaces is jet black in color. 
Cyclone fuels are of the low-fusion 
higher-iron content variety of coal, 
with a liquid point of the ash 2500 
F or lower, normally higher in iron. 

The conclusion drawn from our 
study of color of the ash and cinders 
of the spreader and stoker furnaces 
described above, were: 

1. The furnace temperature of 


Boiler No. 1 was below the ash 
softening temperature of the ash of 
the coal. No inter-reactions of any 
metallic oxides and the refractories 
occurred, as indicated by the mixture 
of light tan and white particles that 
were distinctly clear and visible. 

2. The furnace temperature of 
Boiler No. 2 was at or slightly 
above the ash softening temperature. 
Some plasticity of the ash occurred 
in forming cinders of some size. Some 
primary chemical combinations had 
taken place to form the dark areas. 

3. The fuel bed temperatures were 
above the liquid point in areas, 
producing secondary fusion reaction 
and solution of iron oxide in some 
of the liquid parts of the ash, as 
indicated by the black glassy clinkers. 

The effects of the relative furnace 
temperatures on the color of the fly 
ash of pulverized and cyclone fired 
furnaces is illustrated by the color 
of the fly ash emerging from the 
stacks. Although the fly ash emission 
from the stacks of cyclone furnaces 
is much less than that of standard 
pulverized furnaces, the high furnace 
temperatures of the cyclone combus- 
tion zone, relative to the liquid point 
of the ash of the coal fired, tends to 
darken the fly ash particles, probably 
by the same solution of the iron 
oxide reaction in the small glass 
spheres as described above. 


Glass Bubbles Make Tough, Versatile 
Insulating Wall — Correction 


IN ARTICLE of above title, page 88, 
April issue, column 2, paragraph 2, 
line 10, a slip of the typewriter 
inserted the word “ Duraglas” in- 
stead of the correct word “ Foam- 


read “‘When a double course wall is 
to be laid, the manufacturers suggest 
Duraface blocks for the exposed sur- 
faces and Foamglas for the concealed 
course.” Please mark your copy to 
read as corrected. 





glas.’’ The sentence, therefore, should 
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Cochrane DEMINERALIZERS 


Pressure Filter Battery 


hoe 


Hydromatic Control Valves on cation and anion exchange units 


by Longview Fibre Co. 
for new water treatment plant serving 840 psi boilers 


When expansion of the Longview Fibre Com- 
pany’s boiler plant !ed to constantly increasing 
demands for treated water of higher quality, 
Longview Fibre engineers found that the best 
answer was an entire new water conditioning 
system by Cochrane. The new Demineralizer 
System is economical, completely automatic, 
provides entirely satisfactory water—-and it may 
be readily expanded to meet growing needs. 

The completed system is an example of the 
most modern water conditioning practice. River 
water is coagulated and pretreated in a clarifier, 
and passes through Cochrane filters into two 
pairs of Cochrane 10 ft. diameter cation-anion 
demineralizer units, total capacity 800 gpm, 
with an intermediate decarbonator for CO, 
removal for reduction of chemical costs. Since 
the clarifier and decarbonator are sized for 1500 


Cechrane 


€ © 8? ©: 2. A247 3: 2s 


3123 N. 17th STREET, PHILADELPHIA 32, 
NEW YORK . 


PHILADELPHIA 7 


PA. 
CHICAGO 


gpm, the system may be readily expanded by 
adding additional Cochrane Demineralizer units. 
The regeneration of the demineralizers is con- 
trolled by Cochrane Automatic Rubber-lined 
6" Hydromatic Valves. The automatic system 


assures accurate control with a minimum of 


manual attention. The average treated water has 
a silica content of less than 0.05 ppm, and a 
conductivity of 10 micromhos, equal to 2 ppm 
of total solids or less, at a pH of 8—8.5 

Cochrane engineers and manufactures every 
type of ion exchange and precipitation water 
conditioning equipment. They offer a complete 
water conditioning service, with single respon- 
sibility for engineering, fabrication and con- 
tinued satisfactory operation. 

For further information on Cochrane 
Demineralizers write for Publication No. 5800. 
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COCHRANE CORPORATION 
3123 No. 17th St., Phila. 32, Pa. 


Demineralizers 


Name ian Title 


Send me a copy of Publication No. 5800 on Cochrane 
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Address —_ 


Representatives in 30 principal cities in U.S.; Toronto, Canada; Mexico City, Mexico; Paris, France; 
Havono, Cuba; Caracas, Venezuela; San Juan, Puerte Rico; Honolulu, Hawaii. 
POTTSTOWN METAL PRODUCTS DIVISION—Custom built carbon steel and alloy products 
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hic cisas on enaenenaimniammenteameataeal 


Demineralizers * Hot Process Softeners * Hot Zeolite Softeners © Specialties + Dealkalizers * Reactors * Deaerators * Continuous Blow-Off « C-B Systems 
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Two-Way Radio Dispatches Norton's 
Thermos-Bottle Locomotives 


When Hurricanes Carol and Hazel got through with the Norton Co.'s 
communications system, little was left. Emergency radio was in- 
stalled in their yard equipment to help them over the hump, but it 
worked out so well they decided to keep it. It’s a money-saver 


Fig. 1. “Radio control” of switch engines first was necessary, then became popular 
at the Norton Company in Worcester, Mass. Engine is charged with h-p steam daily 


Figs. 2, 3 and 4. A central dispatcher can reach any of six trucks and two loco- 
motives from his office, or can direct operations from a portable field radio 
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MONG the many duties of the 
power engineer at the Norton 
Company, Worcester, Massachusetts, 
is charging the two fireless cookers. 
Fireless cookers to the uninitiated 
are railroad locomotives well in- 
sulated but with no means of generat- 
ing steam. They are charged with 
high pressure steam from a boiler 
plant and operate on this storage 
battery effect throughout the day 
until they are unwound and again 
recharged. 

At the Norton Plant two of these 
fireless cookers handle incoming and 
outgoing freight over six miles of 
tracks throughout the plant. They 
are now radio controlled, an after- 
math, let us say, of the Hurricanes 
Carol and Hazel. These hurricanes 
destroyed the normal communica- 
tions system. The Norton Company 
realized that a reliable and portable 
communication system was needed. 
Six trucks and two locomotives were 
equipped and are now directed by 
radio from a Central Dispatching 
Office. 

While the equipment was installed 
as an emergency measure, it was 
quickly adapted to everyday opera- 
tion and the company is still finding 
new ways to save time with it. The 
saving in man-hours has been sub- 
stantial; where formerly three or four 
repairmen would have to wait 15 
or 20 minutes for a truck to pass on 
its regular bus route, now they call 
a dispatcher and often a truck is 
waiting for them before they get 
from the telephone to the rendezvous 
point. 

From the fireless cooker stand- 
point, car weights can be radioed 
from the car scale to the dispatcher 
providing almost instantaneous in- 
formation to those who need to know. 
Likewise the number on incoming 
cars can be reported as soon as the 
locomotive picks up the incoming 
cars at the car entrance. 

Recently a car was derailed at a 
switch and the yard locomotive was 
too low on steam in its “thermos 
bottle” to pull the car back on the 
track. The car was between the 
locomotive and the barn. The en- 
gineer called for a second locomotive 
to be brought from the charging 
station at the power house and in a 
short time the track was clear again. 
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American Engineering Company 
2408 Aramingo Ave., Philadelphia 25, Pa. 


Please send me free folder describing the new AE Vibra-Grate—the 
stoker that’s revolutionizing steam generation standards and practice. 


IF YOU'RE 
INTERESTED 
IN LOWEST COST 


NAME. TITLE 
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GENERATION, 


ML LES 
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IT DOESN’T MATTER whether you're in the market today. AE’s new water- 
cooled Vibra-Grate Stoker (in sizes from 25,000 to 100,000 Ibs. of steam per 
hour) brings to steam generation a combination of advantages never before 
approached. The Vibra-Grate is news —it’s making stoker history and you'll 
want to know all about it. 


Vibra-Grate assures freedom from smoke, even at low ratings. There’s no 
need for dust collectors. It burns low grade coals with top efficiency. It’s 
easily adapted for burning gas or oil in combination with coal or singly. On 
top of that, Vibra-Grate’s overall cost is lower—its water-cooled grate and 
other features bring minimum maintenance —it is outstandingly efficient 
at every rating. Why go back to poor efficiency to avoid smoke and fly ash 
when you can have your cake and eat it too with the Vibra-Grate? 


But all this merely skims the surface! Mail that coupon and get the 
whole story about the most important advance in stoker design in 
decades. 


BY THE MAKERS OF THE INTERNATIONALLY-FAMOUS TAYLOR STOKER 


AMERICAN ENGINEERIN 
G3 6 O.M PANY 7.4 


Affiliated Engineering Corporations, Ltd., Montreal 16, P. Q., Bawden Industries Ltd., Toronto 3, Ont 


E P es; HeleShow and Hydr 
r, Perfect Spread and Vibra-Grate Stokers 
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Make Pipe Turns the Easy Way With 
This Home-Made Template 


AECURATE marking of pipe for mak- 
“X ing turns in welded piping can be 
a long job, and anyone who has to work 
on piping construction and replacement 
can make good use of the set of tem- 
plates described here for laying out turns 
for welded pipe. Figures Al and 1B 
show a finished template. 

These templates are very easy to 
make. First, it is necessary to figure out 
the angle of the particular bend re- 
quired. In this article we have confined 
ourselves to discussing 90-deg bends in a 
variety of pieces, as shown in Fig. 2. 
Then the template is simply slipped over 
the pipe, positioned, and the line of cut 
marked off with chalk or soapstone. 

The template consists of two pieces of 
composition board or plywood cut to fit 


Fig. 1A. Two pieces of pressed board comprise the 
basic template. Slots in one piece allow fitting 
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snugly around the pipe. When closed, 
the cutouts form a circle of the same di- 
ameter as the pipe. When opened, the 
template can be tilted and made snug to 
the pipe at almost any angle. Figure 8, 
for example, shows the template snug 
against the pipe at a 45-deg angle. 
While the sketch (Fig. 4) shows a 
template that was made for a 6-in. 
pipe, the same directions can be em- 
ployed in making templates for any size 
pipe. The dimension of the opening at 
“*A”’ is the really critical dimension and 
this is obtained simply by adding in. to 
the outside dimension of the particular 
pipe for which the template is being 
made. All other dimensions, of course, 
are variable at will to fit the conditions. 
So, if a shop is regularly working with 


Fig. 1B. Positioning plate (at left of opening) 
establishes angle of intersection by the template 
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2-PIECE 90° BEND 


ANGLE OF 
POSITIONING 
PLATE-45° 








3-PIECE 90°BEND 


ANGLE OF 
POSITIONING 
PLATE-674° 
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ANGLE OF 
POSITIONING 
PLATE-75° 











ANGLE OF 
POSITIONING 
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fold along this line—outside edges toward you------- 


Fig. 3. With template snugly fitted at 45 deg, the pipe is marked either for a 2-piece 90-deg turn, a 
90-deg cross, or a 90-deg “T” joint. Soapstone is held flat to template face and should be sharpened 
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time. And retubing costs. Boy, is your face green! 


Buck, the Boss Boiler Expert, had red hair and a 
vivid green complexion. The complexion came 
from bilicusness—caused by disappearing tube 
bundles in acid-oil and liquid-sludge heaters. 
“‘Wurrrp!”’ said Buck to his Assistant. ‘““Another 
tube bundle chawed up by corrosion. We work 
night and day installing new tubes, sheets and 
baffles—and they disappear like pie at a picnic.” 
“And management keeps squawking about 
heater downtime,”’ said the Assistant. “‘And over- 


'?? 


‘“‘Beeeep!’”’ said Buck. “Yours will be red if we 


© don’t find a way to lick this corrosion problem.” 


“IT think there is a way,’’ soothed the Assistant. 
“Let’s go look at a catalog I just got from 
Schutte and Koerting.”’ 


aul CASE OF THE DISAPPEARING TUBE BUNDLES 
AND THE BILIOUS, BOILER EXPERT 
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3 
ee oi 
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Schutte and Koerting Bulletin HT-1, 
“SK Heat Transfer Apparatus,” told 
Buck just where he could get informa- 
tion about various types of tube bun- 
dies. Special materials, sizes, types 
and modifications—all were covered. 
“Let's suggest that management call 
an SK Sales Engineer,” said Buck. 

















pe 
The SK Sales Engineer arrived 
on the double. He took a good 
look at the corroded tube bundle, 
asked some pointed questions 
about materials to be handled, 
and made some recommendations 
that caused even the Big Brass 
to applaud. 





col 








CORROSION CONQUERED—BILIOUSNESS BEATEN. 


At the SK Engineer's suggestion, new tube bundles of Copper-Silicon Alloy 
replaced the old bundies in liquid sludge heaters. Result: long, trouble-free 
operation in processing highly corrosive stock—far less downtime and lower 
retubing costs—a brand new complexion, not even tinged with green, for Buck, 
the Boss Boiler Expert! 








MORAL: Send today for your free copy of SK Bulletin HT-1 on Heat Transfer Apparatus. And for 
skilled help with a specific problem, call in a specialist—your nearest SK Sales Engineer. 


chulle and Koertun ee» a Tm se 
Strainers « Condensers and Vacuum Pumps 


COMPANY 


NGINEER 


2221 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 





Oil Burning Equipment e« Rotameters 
Flow Indicators ¢ Radiafin Tubes ¢ Valves 
Spray Nozzles and Atomizers « Gear Pumps 
Desuperheaters 
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Positioning 


In companion piece bolt Plate 


slot is ed bya 
hole here 


4» Composition board 


0.0.of std. 6-pipe 
is 6%. Add 
for clearance 


~ 


De 


\ a 
Dimensions of One-Half of \ 
Tem for &-in Pipe 
( Companion piece is similar 
except for shkxs) 


by4 wide 





ee 


é ® Bolt slot.4 long 


Note: 6- %x% wing nuts and weshers required 


at | 
tg Sheet I Cul off top 
metal . } 


4s Composition 
board 
guide fill glued 
to base 


Use smooth side 
» of board for 
dé. morking side 


/mportent: End of 
positioning plate 
i meet edge o 
templet at center /ine 
Detail of Sheet Meta/ Positioning Plate 
for 90° Two-Piece Bend 
(Two required) 











Fig. 4. Construction details for template. Note: Add thickness of board to diameter of pipe opening 


pipe of two or three different diameters 
it would be well to make templates for 
each size of pipe. 

First step in using the template is to 
determine the centerline of the pipe to 
be marked. Block the pipe up well so 
that it will be stationary. Then, with a 
square and level, mark the center of the 
pipe as shown in Fig. 5. Without moving 
the pipe, make several other marks at 
intervals along the pipe. Then draw a 
line through these points and you have 
the centerline. 

To make a 90-deg bend as shown in 
Fig. 3, slip the template over the pipe, 
place the positioning plate flat on the 
surface of the pipe and along the center- 
line. Draw the two parts of the template 
together and tighten the wing nuts. 


Next, hold the template steady and lay 
out the cut around the pipe by sliding a 
flat soapstone, or chalk, along the tem- 
plate surface. Next, the pipe must be 
cut. Make a miter cut by holding the 
blowpipe in the same position as you 
would a saw. After cutting, bevel the 
edges to the cut ends to form a vee for 
welding. This is best done by holding the 
blowpipe at an angle of about 30 to 45 
deg and moving it toward you. Then, 
rotate one section of the pipe 180 deg 
and make the weld. Melt both edges of 
the pipe joint all the way to the inside 
wall. 

For this information and the illustra- 
tions we are indebted to F. C. Geigig, 
Development Engineer, The Linde Air 
Products Co. 


Fig. 5. To locate centerline, use soapstone to bisect two legs of square; be sure square is vertical 
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Pipeline Moves Above Ground to 


Solve 


Corrosion Problem 


By AUGUST W. SIEWERT 


New pipeline to replace corroded underground line is “floated” on these short lengths of cross-tie 


fates return line was once under- 
ground, but corrosion troubles caused 
us to relocate it as shown above. Our 
trouble with the underground line may 
have been caused by incomplete tar 
coating over the welded pipe, or it may 
have been due to damage to the tar 
coating applied over the outside shell. 
In either case, ground water attacked 
the outside shell and let water into the 
insulation blanket. Once there, it at- 
tacked the pipe surface from the outside 
and made numerous pinholes. Some of 
this line lasted about three years, some 
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ten years, and some has been in since 
1941. 

When we replaced the 300-ft section 
shown above, we began by buying creo- 
soted railroad ties and cutting them into 
three-ft lengths. We then installed the 
two-in. pipe and covered it with mag- 
nesia insulation and a roofing material 
jacket. Galvanized metal U-shaped 
bands fasten the assembled line to the 
cross-ties, which in turn are free to 
“float’’ on the ground with movements 
due to temperature changes. This ar- 
rangement serves our purposes well. 
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Now... E>u mechanical seals 
for high pressure boiler feed pumps ! 


Cy C), 


ae 9 
3 





Another Byron Jackson first! 


* No operating adjustment 
* Stop liquid loss 

* Reduce heat loss 

* Save downtime costs 

* Cut replacement costs 


BJ. the pacemaker in mechanical seals for pumps 

. now has pioneered the first successful application 
of the mechanical seal to high pressure boiler feed 
pumps. These new BJ Mechanical Seals are now in 
operation in a number of high pressure, hot water 
pumping operations, including temperature up to 
430° F. These seals —some in service as long as three 
years—have paid off in performance. They have 


ln 


minimized heat and liquid loss, eliminated frequent 
repacking problems, and simplified maintenance 
since no operating adjustment is required. Find out 
how these new BJ Mechanical Seals for boiler feed 
pump service can benefit you. Contact your nearby 
Byron Jackson office or write. 


You'll do better with 


Jackson Co. 
knoe E42 


Byron 


P. 0. BOX 2017, TERMINAL ANNEX, LOS ANGELES 54, CALIFORNIA 
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Internal Gas Shielding Replaces 
Pipe Weld Backing Strips 


Sr. structures of such hard-to- 
weld, but industrially important, ma- 
terials as titanium, “super alloys,’’ alum- 
inum, or air hardening steels can now be 
fabricated readily with complete pene- 
tration, controlled contour welds — free 
of a major cause of failure in welded 
joints, root bead cracking. In this new 
process of welding high strength metals, 
precise control over the application of 
the root bead — the all-important initial 
bond between welded joints — is inte- 
gral to the process itself rather than 
being dependent upon the skill of the 
operator, previously a determining fac- 
tor. 

Reducing the human element is a con- 
siderable advance in eliminating the 
critical problem of lack of penetration. 
Today’s growing application of inert gas 
shielding — to the root bead’s interior 
surface — has been an important step 
toward assuring complete penetration 
and producing completed welds of high 
quality. However, attaining full pene- 
tration in single V-butt welds, from one 
side without backing rings, has depended 
upon outstanding operator skill ...a 
skill which cannot be maintained at high 
levels of performance without excessive 
physical strain. 

Where penetration is incomplete, 
there is also the unfortunate possibility 
that it may not be detected by available 
non-destructive examination. In ferritic 
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materials, magnetic powder examination 
is also limited. Lack of penetration, even 
of minute dimension, interrupts an in- 
side contoured surface with sharp 
notches. 

With this new welding process, devel- 
oped by The M. W. Kellogg Company 
these disadvantages are offset since the 
control of penetration is inherent in the 
process. Through precise control of tech- 
nique, physical dimension and internal 
gas shielding pressure, the process pro- 
duces root beads of assured full penetra- 
tion and controlled internal contour, a 
uniform root bead surface free of under- 
cutting, and a high degree of root bead 
reinforcement without backing rings 
and with only average operator profi- 
ciency. 

The illustration shows the inner and 
outer inert-gas shielded arc welding as 
used in applying the initial or root bead 
to the joint being made up. By accur- 
ately controlling gas pressure inside the 
pipe or weldment, a weld is deposited in 
this process with a highly uniform in- 
ternal contour. By varying gas pressure, 
the inner surface of the bead can easily 
be made slightly convex, flush, or even 
concave although the latter would 
rarely be used since it results in reduced 
weld strength. 

The weld quality obtained by this 
process meets all x-ray, physical, and 
mechanical requirements of the ASME 


i M.W. Kellogg Company 
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Boiler Code, and other codes and specifi- 
cations. Tensile, bend, impact and tor- 
sion tests have demonstrated excellent 
properties. Complete metallography has 
revealed that there is no tendency for 
cracking or under-cutting the edges of 
the inside bead. 

Although first used commercially in 
the shop fabrication and field installa- 
tion of high pressure, high temperature 
stainless steel power piping, the process 
is being applied successfully to many 


be 
* 


GAS CNAMAEL 
F/M TURE 


PRE SSUFE 


INTERMED/AZE PRESS. 


other difficult welding applications. It is 
applicable to any metal or alloy which 
can be fusion welded. Welds produced by 
this process in heat-treatable steels such 
as SAE 4130 have withstood, without 
cracking, the drastic quench necessary 
to produce yield strengths in excess of 
150,000 psi. Other materials welded suc- 
cessfully by this process are carbon and 
carbon molybdenum steels, chromium 
molybdenum steels, nickel, monel, in- 
conel, and copper. 


we 
M AMOMETER 


sS= 


HIGH PRESSURE 


Small bulkheads fitted on both sides of the weld allow control of pressure inside pipe to give root con- 
ditions as shown in bottom diagrams. This technique reduces level of skill needed to apply a root bead 
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WHAT'S A MONOMOLECULAR FILM? 


It is a film one molecule thick. Filmeen* in steam or 
condensate lines produces a monomolecular film. 
But, there’s a lot more to it than thickness. The 
film’s most important function is protection against 
corrosion. By forming a nonwettable coating on all 
metal surfaces with which treated steam or conden- 
sate come in contact, Filmeen provides a protective, 
corrosion-inhibiting barrier between water and 
metal. In heat exchange equipment, the condensed 
steam treated with Filmeen then forms as spherical 
drops of water which resist adherence to the film sur- 


Dearborn 


a leader in water conditioning 
and corrosion control 
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face, much the same as a drop of water will form into 
a small ball on a waxed surface. This phenomenon 
results in increased rate of heat transfer—which in 
turn saves money in power plant operation. 

When steam condenses on untreated return lines, it 
forms a continuous layer of water that restricts heat 
transfer. Youdon’t want that... it raises the cost of heat. 

Your Dearborn sales engineer will gladly explain 
how Filmeen can keep your heating costs in line. 


*Filmeen is the trade-mark of a corrosion-inhibiting compound produced 
exclusively by Dearborn Chemical Co. U.S. Pat. No. RE 23614. 


Dearborn Chemical Company 
Dept. PG, Merchandise Mart Plaza, Chicago 54, III. 


Please send me complete information about Filmeen. 


Company 
Fee SP PeP PE mye pee) are ot te ot ee 


Inside surface of inert gas tungsten arc weld 
root bead, “U” bevel, with “free-flowing” inert 
gas bock up, is uniformly smooth. 


; 
Vy 


Z 


Here’s How 


titsburch Of oeing 
uses 
inert Gas Tungsten 
Arc-Welding 
on Turbine Piping 


~ 
(* 
ws 
> 


~ 


Ne, Inert gas tungsten arc-welding, a stand- 

— KK a ard production operation at Pittsburgh 
~ Piping, is used for the root pass on 

high-temperature, high-pressure piping. 

U-grooves are precisely machine tool cut on pipe 
ends ... the ends are accurately aligned and butted, 
ferritic materials preheated to desired temperature, 
then tack-welded. 

Air inside the pipe is displaced with “free-flowing” 
inert gas and the root pass is made at a uniform rate, at com- 
paratively low voltage, using a tungsten electrode shielded 
with inert gas. The weld is then thoroughly inspected for 
uniformity and soundness. 

Conventional arc-welding methods are used to complete the 
weld, the connection is stress-relieved, and then thoroughly 
inspected by special non-destructive tests. This procedure, 
combined with other P.P.&E. techniques, eliminates need for 
backing rings and double butt welding, and produces a sound, 
clean joint having a remarkably uniform root bead of correct 
internal contour. 
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Turbine pipe, 214% Chrome—1% Moly steel, is 
preheated before making root pass. 





isburgh going 
AND EQUIPMENT COMPANY 


10 Forty-Third Street — Pittsburgh, Penna. 
Whitehead Building Houston. . . Heights Stote Bank Blig 
10 High Street LosAngeles .}830N Alexandra Ave 
Peoples Gas Building New Orleans... . P.O. Box 74 
Cleveland. . .Public Square Building New York Woolworth Building 
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How EVALIZING* CUTS VALVE WEAR, 


GALLING AND FREEZING 
IN ROCKWELL-BUILT EDWARD VALVES 


: = : 





One Edward answer to 

abrasion is EValizing, * 

an exclusively Edward 

process for coating steel 
valve parts with a bearing material which re- 
duces friction between moving steel parts by 
about 25 per cent. It is applied electrolytically to 
such parts as the internal stem threads of all 
inside screw forged steel valve bonnets, junk 
rings, packing nuts, and, in the case of large high 
temperature, high pressure valves, the nuts used 
in body-bonnet bolting. 








Edward makes wide 
use of EValizing and 
the dividends are in 
much longer valve life 
and easier valve operation. For instance, long 
time tests show that a stainless steel stem can be 
rotated nearly 1000 per cent more in an EValized 
bonnet than an ordinary unprocessed steel bon- 
net. EValizing is a standard feature for many 
Edward valve parts, and is especially important 
on such valves as Fig. 2698 forged steel globe 
valve, right. Built in 14 in. to 1 in. sizes, screwed 
or welding ends, and with a companion angle a = :; 
design, this low-cost, all-purpose valve is ideal ’ oe eee eee eee 
for a multitude of services. 2698 forged steel step valves cate dais Ge waar to: Sasteed 


: showing areas regularl opp YA that of 
*Trade-Mark Registered EVelized. . . normal untreated steel oak 


Edwa rd Va Ives, inc. For mere iitsinéiian an Matkiell - Bull 


Edward Cast and Forged Steel Valves write 
Subsidiary of ROCKWELL MANUFACTURING COMPANY for the Edward Condensed Catalog. 
1202 W. 145th ST., EAST CHICAGO, INDIANA 
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There’s a lot more to buying coal 
than the cost per ton. For facts and fig- 
ures to solve your particular fuel re- 
quirements, write to: R. C. Riedinger, 
General Coal Traffic Manager, Chesa- 
peake & Ohio Railway Company, Ter- 
minal Tower, Cleveland 1, Ohio. 


112 


Why is the fireman 
always poking 
at the fire today? 











We have a new lot of coal and it clinkers badly. 
He’s digging the clinkers out and covering up holes 
in the fuelbed. 


Don’t holes in the 
fuelbed make clinkers ? 





They sure do! And the air required for combus- 
tion goes through these holes and we can’t keep 
the steam pressure up. 


Why did we buy 
such coal? 





Well, it was a few cents cheaper and we didn’t 
consider the analyses so nobody realized it had 
such a low clinkering temperature. 


So we save pennies on the 
coal and blow dollars 
up the chimney! 








Yes sir! That’s about the size of it. But just as soon as 
this lot is used up, we’re going back to the old coal. That 
was specified for us by the Chesapeake and Ohio Fuel 
Service Engineers to give us the lowest steam cost with our 
type of stoker and boiler. We should have stuck with the 
coal they recommended — it never gave us a bit of trouble. 


Chesapeake and Ohio Railway 


WORLD’S LARGEST CARRIER \ / ‘] OF BITUMINOUS COAL 


Be 
~ 
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new 
1955 
catalog 


WELDING 
FITTINGS 
DIVISION 


WELDOLETS 
THREDOLETS 
SOCKET WELDOLETS 


. . illustrating when and where to use them, 
Specific areas of application shown, also 
correct installation procedure and featuring 
these new developments: 
1 Reduced inventory—size consolidation for 
interchangeability. 2 Thredolet rating addition— 
3000# and 6000#. 3 Complete range of stain- 
less alloy and non-ferrous materials. 4 Curva- 
tures for additiona! pipe sizes through 36” 
and for caps, heads and flat surfaces..5 New 
marking standard. 6 Weldolet Split Tees 
for complete encirclement reinforcement. 


The new 1955 Bonney catalog will 
be mailed to you promptly 
upon request. 


elt & TOOL WORKS 


350 GREEN STREET, ALLENTOWN, PA. 
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CONSECO EQUIPMENT); —===— 


| leaks. Before doing this, install a 
pe rform Ss better | manometer at the top of the water- 
box to oe Regehr ome 
® ° | pressure. rottie the ischarge 
costs | ess to mai ntain | only until the manometer indi- 
cates a slightly positive pressure. 
This procedure is necessary as water- 
boxes are not normally designed to 
withstand more than 20 psi differen- 
tial pressure and may not be safe 
= even lower pressures for a particu- 
large utility. Note ; : —s ar unit. 
icone doors § _- CS ; Undoubtedly, the most difficult 
for tube sheet inspec- and expensive maintenance encoun- 
i tered in connection with condensers, 
short of completely re-tubing, results 
from the improper erection or failure 
of steam side baffles and seals. In 
most condenser designs, steam baf- 
fling is employed to protect the air 
cooler section from receiving steam 
that has bypassed the main tube 
bank. Almost invariably part of the 
baffles cannot be reached for inspec- 
tion without removing a large num- 
ber of tubes. Great care should, 
as therefore, be taken to assure that 
rc - aya “ge are — a 
rmly we in place during initia 
Our Maintenance Division erection and on re-tubing. 


h k = a check, — sure that 
relatively warm water from the con- 

has taught us t e wed spots denser discharge is not being re- 
circulated back into the intake line. 

of practically all other makes of condensers, heat exchangers, Increase of circulating water tem- 


pressure vessels, steam jet air ejectors, and other power and perature by even one degree F will 
result in a noticeable decrease in 


processing equipment. This experience in repairing, rebuilding, err ible. 
and modernization is applied by our manufacturing division Before conducting tests on a con- 


in the design and production of Conseco Equipment. denser, make certain the vacuum 
gage is not only correctly adjusted, 


WE KNOW, as is possible in no other way, where troubles de- + head ged ne ee 


velop—and Conseco Engineering forestalls them. Only Con- and vacuum gage. The smallest leak 
seco offers you this advantage, and the dependability and in the instrument line will cause a 
false and substantially reduced vac- 


economy which it assures. State your requirements, and we'll uum reading. 
send you informative bulletins. 


CONDENSER SERVICE & ENGINEERING CO., INC.<<c/'\N\v 


Designers and Builders of Equipment for Power, Refining, Chemical and Marine Industries > a 

ae) Eg Fas: r 158 Observer Highway | | Sree _ SS aee 
HOBOKEN, N. J. 

Henry V. Nye 


CONSECO MAINTENANCE DIVISION || _ Henry. v. Nye, retired consulting 
| engineer for switchgear equipment at 
Conseco maintenance division has been re- Phone po ge men peggy oo lig 
pairing, rebuilding, modernizing, and main- — 3-4425 | pon hati sce tee was 69 years old. 
taining equipment used in the power, relay 7-0600 | A veteran of 48 years of service 


i ining, ine i ies f : with Allis-Chalmers, Nye joined the 
chemical, refining, and marine industries for For Service selina ta 2000 after graduation to 


over a quarter century. Our highly mecha- ANY HOUR an electrical engineer from Iowa State 


nized field crews are supervised by qualified College. 
—~ BR For many years Nye was engineer- 


engineers and backed by specialized man- ‘ : f 
t 
ufacturing facilities and ample replacement ; aL DAY ee Se ees mens es 
parts. Thus you are assured of fast, efficient consulting engineer in 1949, a post 
results at lowest cost. Conseco service is as ANYWHERE 7 held —— por pwns ype 
On the Continent e was a fellow of the an 
Mewes as your phone. 














had been active on various of its 
committees. 
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W. A. Roberts 


W. A. RoBErTs, president of Allis- 
Chalmers Manufacturinz Co. since 
February, 1951, died suddenly April 
12 following a heart attack. He was 
57 years old. 

Mr. Roberts began his career with 
Allis-Chalmers in 1924 as a salesman 
for the firm’s tractor branch in 
Wichita, Kan. In 1926, the company 
transferred him to Canada as Cana- 
dian sales representative. 


W. A. Roberts 


Mr. Roberts came to the com- 


pany’s Milwaukee headquarters in| 
1930 as agricultural sales manager | + 4 


of the tractor division. The following 
year he was advanced to general sales 


manager. During the next 10 years | 
under Roberts’ sales leadership the | 
tractor division’s growth was re- | 


markable. 

In March, 1944, Mr. Roberts be- 
came vice president in charge of the 
company’s tractor division. He was 
elevated to executive vice president 
in charge of that division in 1947. In 


January, 1948, he became a director, | 


and in March, 1948, a member of the 
board’s executive committee. 

Under Mr. Roberts’ direction, 
Allis-Chalmers has about concluded 
an expansion program totalling more 
than $100,000,000. Several factories 
were expanded and modernized. 


Mr. Roberts was a member of the 
President’s Advisory Committee on | 
the National Highway Program, 
the National Industrial Conference | 
Board, the National Committee on | 
Boys and Girls Club Work, Inc. He | 


was a former president and member 


of the executive committee of the | 
Farm Equipment Institute and a. | 


officer of American Road Builders As- 
sociation and National Safety Cou icil. 


In addition to his affiliation with | 


numerous other trade groups, Mr. 


Roberts was a member of the Wis- | 
consin Turnpike Commission, the | 
board of governors of Marquette | 


University, the executive committee 


of the Greater Milwaukee Commit- | 
tee, the committee for Co-Ordinated | 


Hospital Planning in Milwaukee 
County, and vice president of the 


United Hospitals Fund of Milwaukee | 
County. He was also a director of | 
the First Wisconsin National Bank | 


and a member of the board of West 
Allis Junior Achievement. 


May, :1955 
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REFRACTORY CEMENT 


e BONDS STRONGER 
e LASTS LONGER 


For Example- 


On Induced Draft Fan Casings —Where previously repairs required heavy, 
abrasion-resistant steel plates, now a coating of Super #3000 provides sofe 
protection for many months against the scouring action of fly ash. 


On Inside Duct Lining —A %” thick layer of Super #3000 over the insulation 
provides long-life refractory lining that withstands erosion of hot abrasive gases. 


On Boiler Tubes — By painting the tubes in the pusses of the boiler with o 
thin mix of Super #3000, considerable protection is provided against erosion. 


There are a great many more reports of Super #3000 success—where other 
refractory mortars have failed quickly and utterly—in boiler walls and arches, 
coke oven floors, furnace linings, etc. 

Users call it the “Wonder Cement.” Try it—you'll agree. 


REFRACTORY & INSULATION CORP. 


REFRACTORY BONDING AND CASTABLE CEMENTS 
INSULATING BLOCK, BLANKETS AND CEMENTS 


130 WALL STREET © NEW YORK 5, N. Y. 
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for YEARS of low cost steam 


Boilers, too, grow old...and when the honeymoon of the first year 
or two is over, dirt, scale, and wear on moving parts start to take their 
toll in loss of efficiency. That's why Superior Steam Generators are 
built bigger, heavier, and more rugged, with four-pass construction 
and full 5 sq. feet of heating surface per boiler horsepower, measured 
on the smaller |.D. of the tubes. The relatively slow speed full bank 
induced draft fans, the larger triple-blow-down water column, and 

Get the complete story. Write the rigid channel iron base are other typical features of design which 
for Cotalog 706 describing add the stamina that makes efficient low cost steaming a reality... 


18 sizes from 20 to 600 . : 
bhp; pressele te 250 psi not for a year or two; but throughout the long life of the unit. 


burning oil or gas or both. 


TENGE 


STEAM GENERATORS 


for performance you can BA NK on 


SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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generators. Describes and illustrates engi- 
neering differences of component features. 
Also shows how these components are con- 
structed, assembled and tested. Another 
section gives data, and dimensions for the 
units which range from 20 to 6000 hp. 
Preferred Utilities Mfg. Corp. 


216 Automatic Boilers — This bul- 
letin describes 17 sizes of Powermaster 
packaged automatic boilers from 15 
through 500 hp for steam process, steam 
and hot water heating service. Lists such 
advantages as three-pass design, forced 
draft and automatic controls. Describes 
firing equipment for light and heavy oils, 
gas; shows various fuel firing arrange- 
ments. Orr & Sembower, Inc. 


217 Steam Generators — Illustrated 
Bulletin SB43, 20 pp, describes company’s 
VL factory assembled generators combin- 
ing 2-drum water-tube boiler, integral 
water cooled furnace, brick work, insula- 
tion and steel casing. A large cut-away 


illustration shows design details, and gas 


travel. Erie City Iron Works. 


218 Steam Generator — This man- | 


ufacturer’s new Type D steam generator, a 
packaged unit for pressure firing with gas, 
oils or combination of fuels, is described in 
an 8-pp catalog. Gives complete data and 
dimensions on this water tube generator 
which is available in 17 sizes with capaci- 
ties from 8000 to 40,000 lb of steam per 
hour. Fully illustrated, 
economical steam production, low installa- 
tion cost, other advantages. Superior Com- 
bustion Industries Inc. 


TUBING AND ACCESSORIES 


219 Condenser Tubes — Excellent 
information on condenser tubes and their 
service life is given in this 40-pp illustrated 
booklet. Subjects discussed include cor- 
rosion of condenser and heat exchanger 
tubes, corrosion resistance and control, 
the selection of tube materials, and the 


installation. Scovill Mfg. Co. 


220 Rotary Tube Cleaners — Bul- 
letin R-105 presents air and water driven 
rotary tube cleaners and cleaner accesso- 
ries. Illustrates several models and heads. 
Roto Div., Elliott Co. 


221 Data on Stress Values — Data 
Card 154 is designed to help power en- 
gineers concerned with the operation of 
tubular equipment at elevated tempera- 
tures and pressures. The card is an adapta- 
tion of Table P-7 of the new ASME Boiler 
Code and is complete with notes and for- 
mulas for calculating maximum allowable 


working pressures. Tubular Products Divi- 


sion, The Babcock & Wilcox Co. 


222 Nickel Pipe and Tubes — Bul- | 
letin T-17 is a 28-pp technical bulletin on 
the fabrication and design of nickel and 
high nickel alloy pipe and tubing, — 
trated throughout by drawings and pho- 
tos. Presents tables on apedeaniens and 


physical properties ASME code require- | 


ments, recommended welding 
The International Nickel Co., 


223 Tube Cleaners — Catalog 76-A 
— 48-pp of information on manu- 
cturer’s line of tube cleaners. Following 
equipment selection and operating hints, 
this practical catalog describes and pi 
tures cutter heads and drill heads, brushes, 
and motors, giving sizes, application in- 


ety ures. 


May,” 1955 


booklet explains | 





IRON 


composition and physical properties of | 
company’s alloys. Gives details on proper | 





formation, Air, valves, hose, lubricators are 
described. Thomas C. Wilson, Inc. 


VALVES, TRAPS, PIPING AND 
ACCESSORIES 


224 Check Valves — Twenty-pp Cat- 
alog 30 presents company’s line of tilting- 
dise check valves made in iron, bronze 
and steel for working pressures to 3000 
psi. Explains operating principles of tilting 
dise construction, discusses closing without 
slam, reduced loss of head, other advan- 
tages. Includes construction details, sizes. 
The Chapman Valve Mfg. Co. 


225 Lubricated Plug Valves — Re- 
vised Catalog PV-2, 12 pp, presents steel 
and semi-steel valves designed to offer 


uick shut-off of erosive or corrosive 
uids. Explains advantages of the lubri- 
cated tapered plug design of these valves 
and pictures single gland, screwed gland, 
and bolted gland types. Also shows ac- 
cessories. The William Powell Co. 


226 To Get at Those Valves — This 
little folder describes a sprocket rim with 
chain guide. The rim adjusts to fit all 
valve wheels. Babbitt Steam Specialty Co. 


227 For Precise Control — Fifty-pp 
Catalog 17 covers manufacturer’s line of 
disc valves and accessories, providing full 
selection and ordering data, materials of 
construction, sizes. Describes manual and 
automatic controls for these valves which, 
it is noted, are available in any metal 
which can be cast or welded. Minimum 
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giving 4 oz. zine per sq. ft. Easily 
brushed or sprayed on new or old 


| 
| surfaces, ZRC cuts maintenance costs 


and extends the life of structural steel- 
work, bridges, corrugated iron roofing, 
water tanks, railway installations, gas 
storage tanks, shipbuilding, dock and 
harbor installations ... as well as on 
original equipment. 


ZRC “Cold Galvanizing” gives added 
sales ammunition to the alert OEM. 


ulking and Coating Division 


”* Sealube/ 


COMPANY 





Ca 
tT 





SM. MX ap emaaaanaaee 





In presence of water the zinc (A & B) becomes 
anodic. The iron or steel (A' & B!) becomes 
cathodic. Corrosion attacks the anode, or zinc 
loyer, forming a film which helps retard further 
corrosion, while the cathodic iron or steel remains 
untouched. 


WRITE or MAIL THIS COUPON FOR 


FREE BOOKLET and TEST SAMPLE 


i ~~ cae 
The Sealube ne a 


! 

u C 

; Wakefield, Messen”: & 
| 
; 3 
! 
! 


NAME 


ADDREsSs. 


! 
! 
| 
! 
! 
! 
| 
! 
! 


Wakefield, Massachusetts ; “ty 
a 


a oe 
=_ 


STOPS RUST COLD 


Some Territories Open 


For more data circle 554 on Post Card 


ee Www | 


! 














METER 


ACCOUNTING 


INDUSTRIAL LIQUID METER 


Control receipts and consump- 
tion of many liquids. Bunker C 7 


thru light distillates. 
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and process liquid control equip- 
ment. Bowser engineers work 
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pressure drop, quick closure, simplicity 
and other advantages are discussed. R. 8. 


| Valve Div., 8. Morgan Smith Co. 


228 Regulating Valves — Bulletin 
5305 describes double seated diaphragm 
regulating valves for use with control 
instruments, outlining special features of 
the valves, particularly the ‘flow line” 
contourad-body engineered for high capac- 
ity at low pressure drop. Leslie Co. 


| 229 Blow-Off Vaives—Bulletin 


B-426, 20 pp, on blow-off valves for boiler 
pressures up to 400 lb wsp, contains in- 
stallation recommendations, construction 
information on Yarway seatless and dou- 
ble-tightening blow-off valves. Gives full 
ordering data. Yarnall-Waring Co. 


230 Choosing the Right Valve — 
Presenting valve selection as a matter 
of matching the valve’s service character- 
istics with service requirements of the 
job, this practical 20-pp booklet explains 
and illustrates basic om features of 
gate, globe and check valves. It tells, in 
non-technical language, how each of these 
valve types works, and where it is suited 
for use. Disc, stem connection, bonnet 
and bonnet-joint characteristics are also 
discussed and the importance of stem 
operation is treated. Crane Co. 


231 Steel Gate Valves — Five types 
of Hancock general purpose steel gate 
valves for process and power piping sys- 
tems are described in illustrated Bulletin 
202 B, 12 pp. Material specifications, di- 
mensions given, also service pressure rat- 
ings. Manning, Maxwell & Moore, Inc. 


232 General Service Valves — Bul- 
letin E-160, 16 pp, describes and illustrates 
design and construction of company’s 
quick-operating valves, explaining their 
application to blow-off service and on 
eceioal process, soot blowers, water 
column blow-down, and other types of 
pipe line. Everlasting Valve Co. 


233 Industria! Valves — Condensed 
Catalog 105, 28-pp, contains data on 
valves for a wide variety of applications. 
Includes dimensions and illustrations de- 
scribing non-return (stop-check) valves, 
globe and angle stop valves, pressure seal 
design, angle univalves pe! small size 
globe valves designed for chain or exten- 
sion operation in vertical lines. Also in- 
eluded is company’s Mudwonder valve 
for abrasive fluids. Edward Valves, Inc. 


234 Steam Trap Solutions — Bulle- 
tin F.151, 36 pp, is a newly revised edition 
of this company’s well known booklet, 
“Solving Steam Trap Problems.” Organ- 
ized for easy reference, this illustrated 
booklet. provides specifications and capaci- 
ties of steam and float traps, air release 
valves, pipe line strainers. Tells how to 
calculate condensation loads and select 
traps for unit heaters, jacketed kettles, 
submerged surfaces. Gives pointers on in- 
stalling and servicing traps. The V. D. 
Anderson Co 


235 Steam Trap Book — Catalog J, 
44 pp, serves as a manual of trapping prac- 
tice. Includes a catalog section giving 
physical data and prices on cast semi-steel 
and forged steel inverted bucket steam 
traps, compound steam traps and ball float 
air and air relief traps; a handbook section 
explaining how to calculate condensate 
loads and select traps for all classes of 
equipment; a maintenance section explain- 
ing trap installation, trouble-shooting and 
repair. Armstrong Machine Works. 
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237 Unions and Fittings — Twelve- 
pp Catalog 50 covers manufacturer’s line | 
of unions of all types, elbows, tees and | 


fittings. It describes and illustrates special 
features. Dart Union Co. 


238 Welded Fittings — Catalog 3 is 

a 36-pp ordering and engineering reference | 
book on company’s Weldolets for piping | 
services. Gives data on butt-welding and | 
socket welding Weldolets as well as on | 


Thredolets for making threaded outlets. 
Typical installations are pictured; sizes, 
weights and prices provided. Also included 
are installation instructions and a technical 
section. Bonney Forge & Tool Works. 


239 Fittings, Piping Handbook — 
Catalog 55, 304 pp, provides dimensional 


data and specifications on seamless weld- | 
ing pipe fittings, forged ASA flanges, large | 
diameter and TEMA flanges, as well as | 
screwed and socket welding fittings. In- | 
cludes a technical data section featuring | 
allowable stress and P/S tables, maximum | 
allowable working pressure charts, also | 


tables covering latest provisions of appli- 
cable piping codes and standards to assist 
in solving piping problems. Book is avail- 


able to qualified power engineers; please | 


state your job title. Ladish Co. 


241 Improved Pipe Hanger — | 


Twelve-pp Bulletin 153 describes com- 
pany’s Counterpoise pipe hanger for high 
temperature piping systems in steam gen- 
erating stations, refineries and chemical 
plants. Tells how it offers efficient load sup- 
porting effort of constant value throughout 
entire range of travel as pipe expands or 
contracts because of temperature changes. 
National Valve & Mfg. Co. 


PUMPS, PUMPING 


242 Boiler Feed Pump — A barrel- | 
type boiler feed pump for high pressure, | 


high temperature service and designed to 


go on the line quickly without preliminary | 
warm-up is the subject of 12-pp Bulletin | 


1525. De Laval Steam Turbine Co. 


243 Gear Pumps — Besides present- 


ing all of company’s standard gear pumps, 


24-pp Bulletin 17-A describes briefly some | 


special types engineered for unusual re- 
quirements. Discusses design, construction 
and operation of the pumps; tells how 
they’re used in the power and industrial 
fields. Drawings, action photos, capacity 
and pressure tables and performance data 
supplement the text. Booklet covers pumps 
ranging from 1 gph to 1000 gpm capacities. 
Schutte and Koerting Co. 


245 Sump Pump Selector — Bul- | 


letin 54-3-1420, 20 pp, provides a selection 
table allowing a power engineer to choose 


any of the 4000 models of the BJ Sump- | 


master pumps, which range from 10 to 
2600 GPM with heads from 20 to 300 ft. 
Includes complete dimensions and outline 
drawings. Byron Jackson Co. 


PACKINGS, GASKETS, SEALS 
246 Packings and Gaskets — Cata- 


log P-100C, 32 pp, covers 95 most popular | 


packings and gaskets in company’s line, 
furnishing details of construction, service 


recommendations and size information. | 
Includes charts showing specific recom- | 


mendations for many applications. Pack- 
ing Div., Raybestos-Manhattan, Inc. 


247 O-Rings for Sealing, Gasket- | e. 
ing — Catalog AD-148, 20 pp, describes | ™ 


May, 1955 


Make Condenser Tubes or 
' last (0n4 


“‘John Crane’’ Condenser 

Tube Protectors armor the belled mouth 

and entrance section of the tube—completely eliminate inlet 

end air erosion and sand abrasion. Field results over a period 
of ten years prove that these protectors: 


@ Greatly extend tube life 
@ Stop all inlet end damage 


@ Allow old tubes to be re-used at 
considerable cost savings 


John Crane Condenser Tube Protectors are easy and inexpen- 
sive to install in new or old condenser tubes. Molded from 


wear-resistant plastic material. 


Available in the following tube sizes: 4%” 16-BWG and 18-BWG; 
%" 16-BWG and 18-BWG; %” 18-BWG; and 1” 14-BWG and 
18-BWG. Shipped in cartons of 500. 


SEND FOR ILLUSTRATED BULLETIN 


Crane Packing Company, 1829 Cuyler Ave., 
Chicago 13, Illinois 


In Canada: 
Crane Packing Company, Lid., 
617 Parkdale Ave., N., Hamilton, Ont. 
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NDUSTRIAL PROGRESS 


company’s O-rings for sealing and static 


j | gasketing. Gives design information, rec- 
0 U r a 0 ommended pressures, and available materi- 
als for both dynamic and static applica- 


tions. Also lists standard O-ring sizes. The 
Garlock Packing Co. 


Your Steam Costs 


AIR CONDITIONING 


249 Refrigerator Condensers — 
Bulletin RC-2, 38 pp, utilizes drawings, 
tables and engineering data to show how 

| to select proper type from company’s line 
of ammonia and Freon condensers for re- 
frigeration services. Illustrates horizontal 
multipass shell and tube types; vertical 
singlepass shell and ‘ube types. Gives pipe 
sizes for ammonia and Freon lines; stands 
for condensers. Henry Vogt Machine Co. 


250 Technical Refrigeration — 
Twelve-pp Bulletin 754 covers a complete 
line of environmental testing and process- 
ing equipment. Provides illustrations and 
specifications on recently redesigned al- 
titude, humidity, low temperature and 
pre-fabricated test chambers as well as 
specialized testing equipment. Includes 
helpful engineering data. Bowser, Inc. 


251 For Climate Control — Bul- 
letin 122, 8 pp, introduces an air condi- 
tioner designed for precise and economical 
control of air temperature and moisture. 
Illustrates design of the new machine, tells 
its features, and pictures some installa- 
tions. Niagara Blower Co. 


BURNERS 


T STEAM GENERATORS = | 253, .ointne Gee pintyts ale 


tion and application of oil or gas burners, 


With Preferred Unit Steam Generators in your boiler room or a combination of both for standard and 
wide capacity range operation, together 


| cuca esr to SAVE through P with air registers and fuel oil heating and 
Lower installation cost * Lower steam production cost pumping sets. Conversion table shows ap- 


Lower supervision and maintenance cost. proximate relationships between quantity 
of oil burned, boiler capacity and air re- 


In a Preferred you get a “package” boiler with built-in features quired for combustion. Specifications in- 
that assure a minimum of 25 years of operating efficiency. It’s the cluded. The Engineer Co. 


difference in quality of engineering, design and construction that 
: ts f P wr shale nied 4 ~ ts 2a 253 Steam Atomizing Oil Burners 
on es : — Sixteen-pp illustrated Bulletin 21 de- 
scribes steam atomizing oil burners and 
auxiliary equipment for use with heavy oil 
, or tar in boilers, stills, dryers and other 


ONLY PREFERRED GIVES YOU furnaces, where steam or compressed air 
ALL THESE BIG DESIGN FEATURES is available for atomizing the oil. Includes 


a information on furnace design and con- 
e Induced Draft ¢ 5 Square Feet per Boiler Horsepower struction. National Airoil Burner Co., Inc. 


e 4-Pass Gas Travel ¢ Down Draft Design e Staggered Tube Layout 
e Anti-Stress Deck e Intermediate Furnace Position ELECTRICAL EQUIPMENT 

e Fully Automatic Operation with Oil or Gas 254 Motor-Generator Reference 
e No Special Foundation or Stack Required Book — Publication 51R7933 is a 50-pp 
e Self-Contained ¢ Compact  Space-Saving , booklet compiled to assist in the selection 


of motive power to handle most industrial 
applications. Neither text book nor order- 
ing catalog, this book provides a brief 
outline of the various types of a 

or- ‘ s, tell- 
Every Preferred Unit Steam Generator is custom-built to gg emg ba Sgro: | Sane: ae 
your requirements, completely coordinated and factory fire quirements. klet is generously illus- 
tested before shipment. Available in sizes from 20 to 600 BHP trated and includes performance data, 
and pressures from 15 to 250 psi, to burn heavy or light oil, ratings, information on methods of speed 


all gases or combination oil and gas. control. Allis-Chalmers Mfg. Co. 


Write for Bulletin 2000 255 Motor Lubrication — Three 
methods of lubricating electric motors — 
cartridge, standard open and company’s 


PREFERRED UTILITIES MFG. CORP. geen a pian atropine a der rod 
lubrication in Lubriflush bearings, a series 


of natural color photos of a transparent 
| bearing housing is reproduced. Necessity of 
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annual lubrication is demonstrated photo- 
graphically. U. 8. Electrical Motors Ine. 


257 The Answers on Wiring — “20 
Questions and 20 Answers on Safety m.i. 
Wiring” describes and illustrates charac- 
teristics and advantages of this new wiring 
system. A complete table of types, sizes, 
weights and lengths, as well as a partial 
list of users included. General Cable Corp. 


258 Power Distribution Practices 
— The 28-pp ‘Industrial Power Distribu- 
tion Idea Book” (Bulletin GEA 5900) is a 
guide on electric power distribution prac- 
tices in large and small plants. Covers 
utility distribution practices; methods of 
buying electric power; what to do when a 
choice of primary voltages is available; ap- 
plication of primary switches and circuit 
breakers; types and arrangements of pri- 
mary cables; and types of load-center dis- 
tribution systems. General Electric Co. 


WATER CONDITIONING 


259° Handbook on Demineralizing 
— Bulletin 5800, 39 pp, on treating water 
by’demineralizing, explains principle of ion 
exchange. Discusses applications of many 
anion and cation exchange materials; series 
of curves help estimate cost of operation. 
Describes design and operation of demin- 
eralizer systems, multi-stage systems and 
mixed bed units. Includes curves of water 
quality obtainable. Cochrane Corp. 


260 Modern pH and Chlorine Con- 
trol — This 100-pp booklet gives details 
in color comparators and equipment in 
water testing and control of boiler and 
industrial process water, also technical 
information on meaning of pH control, 
electrometric and colorimetric methods of 
determining pH and impurities in water; 
applications of water control in air condi- 
tioning; feedwater. W. A. Taylor & Co. 


261 What's What on Ion Exchang- 
ers — Here are three booklets on ion ex- 
changers: Nalcite HCR, a styrene type 
cation exchanger; Nalcite SAR, a strongly 
basic anion exchanger; and Super Nalco- 
lite, a synthetic gel type zeolite for cation 
exchange. Tables and graphs explain per- 
formance of these water treating resins 
under various operating conditions. Physi- 
cal characteristics, exchange capacities, re- 
generation techniques discussed. Bulletin 


57, 20 pp, is on Nalcite SAR; Bulletin 58, | 
28 pp, Nalcite HCR; Bulletin 59, Super | 


Nalcolite. National Aluminate Corp. 


262 Water Conditioning Data 
Book — An excellent reference volume, 
Data Book 2478A contains 108 pp and 
presents a compilation of 78 chapters and 
tables. Subjects covered include hydrau- 
lics; impurities in water; chemical conver- 
sions; coagulant, acid and alkali dosages; 


chemicals used in water treatment; water | 
treatment processes; boiler feed make-up | 
requirements; alkalinity relationships; spe- | 
cific gravities; chemical reactions. Avail- | 
able to qualified power engineers, please | 


state your job title when requesting this. 
The Permutit Co. 


264 Microbiological Control — 
Technical Article 3C, 12 pp, is an illus- 


trated discussion of microbiological control | 
of and through industrial waters. A sec- | 


tion on industrial water chlorination covers 
cooling waters and process waters. Other 


sections deal with chlorine metering in | 


chemical processes, and the sanitary as- 


pects of industrial water treatment. Wal- | 


lace & Tiernan Co., Inc. 
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Gage reading at 
eye-height any rea- 
sonable distance 
from drum 


Easy to read, like 
conventional gage 


Illuminated green 
fluid gives sharp 
clear indication 


> 


Panel-mounted 
EYE-HYE 


Write for full data 
on EYE-HYE — tell 
us working pres- 
sure and control 
location 


Simple, manometer 
principle, no com- 
plicated working 
parts 


Easy to install, 
practically no 
maintenance 


Models for all pres- 
sures, from 0 to 
2000 pounds 


Wall-mounted 
EYE-HYE 


Complete line of 
Water Columns, 
Gages and other 
trim for all working 
steam pressures. 


The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, Ohio 


' Reliance EYE-HYE 


Gag 
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All 
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INSTRUMENTS AND CONTROLS 


266 Metering and Control Equip- 
ment — Sixteen-pp Bulletin 18 is a com- 
prehensive catalog offering information 
on company’s meters, control equipment 
and engineering services. It is written for 
engineers in power plants, public utilities 
‘ § — process plan,is. Fifteen measured vari- 
Mochine SS i ee ha ables common to power and process opera- 
’ Oe ee fog Sevt Cet Hox Doc. tions form the index for selecting appro- 
x4 ee priate equipment. Bailey Meter Co. 
owe 
—_- 
ict 


wai’ 268 Boiler Feed Control — Bulletin 

a ay 1003, a 12-pp catalog on boiler feed regu- 

erie lators, is illustrated with large application 

photos and detailed schematic drawings 

and charts. Relay and direct operation are 

covered. Case studies of representative 

boiler loads are presented to show stability 

of the Flowmatics in controlling feedwater 

automatically. Copes-Vulcan Div., Con- 
tinental Foundry & Machine Co. 


2,0 Easy Reading Gage — An all- 
hydrostatic remote reading gage for boiler 
water and other liquid levels is described 
in Catalog 500, Section CO. Pictures im- 
ogee visibility, other advantages offered 
»y this gage, explains operation. The Re- 
liance Gauge Column Co. 


SCleanweouerwn — 


271 Instruments, Controls — Con- 
densed Catalog 1537 offers brief applica- 
tion information on manufacturer’s line of 
instruments. Fully illustrated, covers draft 
and pressure instruments, flow meters, 
liquid levels and pressure gages, CO. me- 
ters, pneumatic transmitters, positioning 
operators, temperature instruments, boiler 
feedwater controls, others. Includes refer- 
ences to detailed literature on each type 
of equipment. Republic Flow Meters Co. 


SSIRRZESE 


222 Steam Calorimeter — This bul- 
letin discusses an improved U-path calo- 
rimeter combining a throttling, separating 
and re-evaporating calorimeter in a single 
chamber. Explains construction and opera- 
tion of unit. Ellison Draft Gage Co., Inc. 


PRACTICE PREVENTIVE MAINTENANCE | 273 tecas on Push-pun Controts 
— Included in this “Idea File” are answers 
’ TY to a power engineer’s questions on the use 
WITH R/M s BIG 7 PACKING PES of push-pull controls. A general informa- 
tion booklet discusses remote control ap- 
No longer do you have to settle for the very rarest applications. Most | plications, explains construction and oper- 
costly, time-consuming corrective plants have found that they need only | 30" of company’s Tru-Lay controls. 
, < Raye Separate bulletins are devoted to standard 
maintenance measures. You now can three or four to meet all their needs. assemblies, bracket-type head controls, 
do as thousands of other plants have By standardizing on them, they have | micro controls and hand-operated controls. 
done: set up a schedule of preventive reduced downtime, cut costs, lowered | Automotive and Aircraft Div., American 
practice with R/M’s Big 7 Packing inventories, and simplified ordering. Chain & Cable Co., Inc 
Types. Their custom-built construc- To find out how you can do the same, 
tion will provide you with superlative ask your R/M distributor for the OTHER EQUIPMENT 
replacement performance—except in R/M Big 7 Recommendation Chart. 
275 Water Heaters — Illustrated 6- 
pp Bulletin 70, Section I, on instantaneous 
type water heaters contains detailed ca- 
acity and dimension tables for two-, 


Oy ~ (No) Ce < our- and six-pass designs, removable tube 
— © QD} QQ) bundles. Davis Engineering Corp. 


76 Steam Accumulator — How 
R/M Packings for maintenance purposes are sold only through authorized R/M distributors 23 steam supply and demand can be bal- 
anced by means of company’s steam ac- 
cumulator is told in Bulletin RA-52-8. 


Stresses reduced boiler capacity required 

and increased boiler efficiency afforded by 

use of the accumulator, other advantages. 

RAYB ESTOS ™ MA N HATTAN | N C | Discusses operating principle, tells how to 
’ . | figure capacity. Foster Wheeler Corp. 

PACKING DIVISION, MANHEIM, PA. | 277 Turbine Speed Control— 


| Thirty-pp wire-wound Bulletin H-21 is 
FACTORIES: Bridgeport, Conn.; Manheim, Pa.; No. Charleston, S.C.; Passaic, N.J.; Neenah, Wis.; Crawfordsville, Ind.; | titled, ‘‘F undamentals of Turbine Speed 

Peterborough, Ontario, Canada | Control.” It is an elaborately illustrated, 
RAYBESTOS-MANHATTAN, INC., Packings * Asbestos Textiles + Industrial Rubber, Engineered Plastic, and Sintered | educational booklet intended to clarify the 


Metal Products « Abrasive and Diamond Wheels + Rubber Covered Equipment « Brake Linings « Brake Blocks : , ic 
Clutch Facings « Fan Belts « Radiator Hose « Bowling Balls operation of common types of automatic 


R/M’s BIG 7 PACKING TYPES MEET 95% OF ALL PACKING NEEDS 
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speed control for steam turbines. An in- 
troductory section covers general funda- 
mentals of automatic control systems, and 
includes a key to control terminology. Sim- 
plified diagrams show operating principles 
of actual control systems. Elliott Co. 





Postage-free cards for or- 
dering these catalogs are 
provided on pages 117-118 








279 Bearing Lubrication — Vol. 
XL, No. 10 of this company’s Lubrication 
magazine provides an excellent 12-pp arti- 
cle on industrial bearing lubrication. II- 
lustrated with photos and drawings, text 
covers such subjects as bearing design; 
bearing surfaces; bearing overhaul; aspects 
of lubrication, including factors involved 
in choice of turbine oils and diesel lubri- 
cants; and the life expectancy of bearing 
lubricants. The Texas Co. 


280 insulating Material — Ultra- 
fine, a thermal and acoustical insulation 
made of blown glass fibers, is presented 
in this bulletin. Shows it in use; gives 
data on properties, thermal conductivity. 
Gustin-Bacon Mfg. Co 


281 Corrosion, Abrasion Control 
— Modern practices and products for the 
positive protection of metal equipment 
from the effects of corrosion and abrasion 
are described in this 16-pp bulletin. Covers | 
factory and field application of rubber or | 


synthetic linings to metal parts or prod- * 
ucts, and maintenance coatings available | A ] O 
for application by plant personnel. Also | 


gives detailed information on accelerators, | 


thinners, primers. Goodall Rubber Co. a 
is the answer. 


282 Fluid Drive — Of value to power | 

engineers interested in obtaining adjust- | 

able speed operation in a range from 100 | Connecting rods, power cylinders, shafts, rods—i.d. 
to 2500 hp is 24-pp Bulletin 9319, illus- 

trated in color. Covers company’s Type : © 
VS, Class 4 Gyrol fluid ye pa ek a | or o.d. surfaces—all can be restored to design di- 


its principle of operation and illustrating : - . 
mensions by the application of VANDERLOY. 


its use. American Blower Corp. 


283 Steam Condensers — Some re- 


cent additions to this company’s power ‘ * 

plant condenser installations are pictured WANN) ‘D|3 P2[LONW ae 

and described briefly in this 24-pp booklet. an electrolytic iron that 
Also included are an_ engineering section bonds atomically with 
on condenser design factors, and sections 

devoted to air removal equipment to steam most ferrous metals, alum- 
condenser specialties, and to maintenance : : 

services available. Condenser Service & orga: copper, nickel and 
Engineering Co., Inc. their alloys. 





284 High Temp Compound — This 
folder Pom oh Thred-Gard, a high ae Write for additional information on this NEW reclamation service. 


perature compound designed to eliminate Dept. PO-2, VAN DER HORST CORPORATION, Olean, N. Y. 


seizing and galling and lubricate threaded 

surfaces. Tells its use as thread lubricant 

and in other applications in power plants, 

refineries and chemical plants, steel mills, 

others. Crane Packing Co. 

285 Preheating Combustion Air — | a 


This well-illustrated 36-pp booklet ex- 
plains fuel savings and increased perform- 

ance made possible by using waste heat TERRELL, TEXAS 
in flue o— to preheat incoming combus- OLEAN, NEW YORK 

tion air. Also covers increased boiler out- : ° 
put, ability to use lower grade fuels, other LOS ANGELES, CALIFORNIA» 
advantages afforded. Booklet contrasts HILVERSUM, HOLLAND 
pe wage with recuperative preheaters; 
explains operating principle and structural “* Engineering 
details of the Ljungstrom air preheater. | *Patents applied for a Sony ya 
Applications for other than power boilers | 

are also covered. Air Preheater Corp. 
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R-P&C’s complete line of 
Cast Steel Valves and Fittings 


—SIZES UP TO 24” 


— PRESSURE CLASSES FROM 150 TO 2500 LBS. 


e R-P&C’s valve line includes a complete selection of cast steel valves 
and fittings. These are manufactured in all standard valve steels in a 
complete range of sizes, pressure classes, and styles. 


e Included are gates, globes and angles, swing and lift checks, in a wide 
range of constructions, and all classes of flanged fittings. Pressure sealed 


FREE WALL CHART 
“How to Protect Your Valves” 

17” x 11” wall chart 
gives installation and 
operation pointers to 
protect valves, pro- 
long life. Free on re- 


designs for high temperatures and pressures, auto- 
matic stop and check valves, and many other special 
purpose valves and fittings complete the line. 


e All R-P&C steel valves and fittings conform to the 
exacting standards of design and manufacture that 
users have learned to expect from R-P&C. And all are 
providing, in many different applications, the depend- 
ability that is the R-P&C standard. 


See your R-P&C distributor or write for 
R-P&C’s convenient catalog 


R-PaC Valve Division 


AMERICAN CHAIN & CABLE 





Reading, Pa., Atlanta, Boston, Chicago, Denver, Detroit, 
Houston, New York, Philadelphia, Pittsburgh, San Francisco, 


Bridgeport, Conn. 
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157 Water Softeners — Troubles 
caused by hard water and the multiple 
economies effected by curing them are dis- 
cussed in 20-pp Bulletin 2386-A. Lists 
industries where steam and water are of 
importance. Specifications, operating char- 
acteristics and typical installation photos 
are included. The Permutit Co. 


159 Waste Water Reclamation — 
Technical Reprint T-129, 6-pp, discusses 
treatment of sewage plant effluent for 
water reuse in process and boiler feed, 
examining current developments and de- 
sign factors of water. Typical plant layouts 
and result sheets are shown and discussed, 
cost factors are considered, and applica- 
tions described. A bibliography is included. 
Graver Water Conditioning Co. 


OTHER EQUIPMENT 
160 Residual Fuel Oil Handling — 


A concise presentation on how to heat and 
handle heavy fuel oil for use in the burners 
of boilers, furnaces and processing equip- 
ment is presented in 8-pp illustrated Bulle- 
tin 1601. A three-step procedure is detailed 
— heating the oil in the storage tank; heat- 
ing the oil in the piping system, and heat- 
ing the oil for burning. Preferred Utilities 
Mfg. Corp. 


161 Liquid Receivers — Bulletin 
LR-1 provides data on liquid receivers for 
ammonia and Freon. Gives sizes, capaci- 
ties, information on connections. Also in- 
cludes data on cast iron receiver stands. 
Henry Vogt Machine Co. 


163 Protective Coatings — Bulletin 
7-2, 12-pp, describes selection and use of 
company’s protective coatings, featuring 
Neobon, Neelium, Zerok 110 and Zerok 
101, and Nepoxide. Product descriptions, 
chemical data, and applications are offered 
for each of the coatings. An accompanying 
reprint gives additional information on 
keunity and plant evaluations of liquid 
neoprene coatings. The Atlas Mineral 
Products Co. 


164 Standard Boilers — Kight-pp 
Bulletin WT-8 describes company’s “S” 
series of boilers with capacities ranging 
from 10,800 to 50,000 lb. Lists data and 
specifications on each of the models and 
sizes and discusses general design features 
and special “S” type construction fea- 
tures. Wm. Bros Boiler & Mfg. Co. 


165 Non-Ferrous Forgings — Vari- 
ous types of forgings produced by the 
company from non-ferrous forgings mate- 
rials including copper, copper base alloys 
and aluminum alloys are illustrated in this 
6-pp bulletin. Forgings data, including 
nominal composition of the alloys, typical 
mechanical properties, electrical conduc- 
tivity, commercial tolerances, and govern- 
ment and engineering society specifications 


| given. Forgings Div., Scovill Mfg. Co. 


166 Unit Heaters — Construction, 
application, selection and performance 
data on gas-fired unit heaters are presented 
in 12-pp Bulletin 655. Cutaway and out- 
line drawings illustrate features of the heat 
exchanger, the burner and other com 

nent parts, dimensions, weights, capacities, 
and suggestions for locating unit heaters 
are covered in detail. Modine Mfg. Co. 


POWER ENGINEERING 





xc pepe: omgree CHECK YOUR NEAREST 
BELMONT DISTRIBUTOR 


continued from pages 76-7 





Small Gas Turbines | 


By WILLIAM B. ANDERSON * 


BOEINGS first unit (the Model 
500) was run in September of 1946, 
and the first shaft-drive engine 
(the Model 502) was run in June of 
1947. Two hundred of these units 
were ordered within two years by the 
Bureau of Ships for generator drives. 

Boeing’s shaft-drive units call for 
a gas generator section (consisting of | 
a single-entry centrifugal compressor, 
combustors and a compressor-driving 
turbine) and a power-output section. 
The latter section consists of a second 
axial-flow turbine, a speed reducer, 
and the output shaft. With the ex- 
ception of the frame, there is no con- | 
nection between the two sections. | 
This arrangement permits an output | 
speed variable from zero to 120 per 
cent of the rated rpm for either full- | 
or part-throttle operation. At zero | 
rpm of the output shaft, about twice 
the rated torque is developed; hence, 
the engine characteristically operates 
as a torque converter. 


Most important of re components "ll Solve Your Packing Problems...Pronto 


are the combustors, compressor an 

turbines. Since most of the required 

development work for the turbines Belmont Packings . . . compounded like a doctor's prescrip- 
has been done on steam turbine proj- tion . . . answer the individual packing needs of industry. 


ects, little remained to be done there. 2 P 
Boeing’s major development, there- There's no cure-all in the Belmont Line; every style, every 


fore, has been in the improvement of construction is made for some specific SEALING service. 
~ a ca fh which % Belmont Packings seal better, last longer because six decades 
c most desirable because o : sie : : : 
low cost and simplicity. The Model of experience—in just making pou behind 
502-2 compressor with 28-blade, every Belmont Recommendation. Try them and see! 
slant-milled impeller, logarithmic- The nearest Belmont Distributor will supply your needs 
spiral diffuser and scroll collector from ample local stocks. He'll save you money 
represents our design concept as of ‘ 

on warehouse and transportation costs. You 


1950. Two or three years were spent oe 
developing this compressor to a pres- | can buy large or small quantities as needed. 


sure ratio of 3:1 at about 73 per cent | His service facilities reduce buying and ac- 
er eal ed eed mae | counting costs. And he'll help to keep your 
‘ P equipment and machinery SEALED and run- 


improved inducer design, high im- 5 : i 
peller tip speeds and straight-chan- ning smoothly. Get the packing in the blue 


a diffuser _ — = box with a flock of orange trade-marks. 
sor performance to 7:1 pressure ratio a 
at 75 to 80 per cent efficiency. Spe- , When it SEALS right—stays TIGHT ... you 
cific fuel consumption has been re- | know it’s Belmont made! 
duced from 1.8 lb per hp-hr to 1.0 
od vc: = and 0.7 Ib per hp-hr is | as am am oe os oe os = CLIP AND SEND COUPON = we eee ee 
anticipated. 

Reliability, life, low maintenance, M O T C | N 
light weight, and small stocks of re- | B E L N P A K G S 
bens Nadie cemetie % a - Pos cag | Butler & Sepviva Streets Philadelphia 37, Pa. @>-e-~ 
400-hp engine with a specific fuel | IE] Crisscross Without obligation — send us infor- = 
consumption of 0.7 lb per hp-hr, a Braid Folder mation as checked: 


service life of 2000 hrs, and a manu- 


| 54 Condensed 
facturing cost of about $3500, and #54 Condensed Name 


Catalog Company 


@ Bel-Vee Packing Address 


further believes that demand would 
support a production rate of 2000 
to 4000 engines per year for trucks 
and industrial applications. 


Folder City... 
SEND NAME and ADDRESS: of NEAREST BELMONT DISTRIBUTOR 


* Boeing Airplane Company. 
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ONLY 


ENCO 


BAFFLES 


give you all these 


COST CUTTING 
FEATURES 








Use and Misuse of 
Filming Amines in 


Steam Cycles 


By J. F. WILKES * 
DR. W. L. DENMAN ** 
and DR. M. F. OBRECHT + 


CONTAMINATION of steam by oil or | 


boiler water carryover decreases film- 


ing amine effectiveness. The detri- | 
mental effect of oil may result from | 
desorption mechanisms. Since mod- | 
erate increase in pH values enhances | 


the effectiveness of filming amines, 
it is unlikely that boiler water alka- 
linity contributes to observed detri- 


| mental effects. Other inorganic anions | 


may displace absorbed amine mole- 
cules by a reaction similar to ion 
exchange. 

Filming amine salts such as octa- 
decylamine acetate must not be 
mixed with other water treating 


chemicals. Such mixtures will cause | 
_ immediate formation of sticky precip- 
itates, which clog mixing and pump- | 


ing equipment. 


Application of filming amines | 


ahead of open feedwater heaters, | 
closed heat exchangers, or economiz- | 
ers should be avoided. Filming amines | 
may contribute to deposit formation | 


in the presence of other contaminants. 
Excessive feed rates at the start of 


| filming amine treatment may cause 


excessive maintenance and service | 


interruptions, by accelerated fouling 
of traps, screens, and pumps with 


| displaced corrosion deposit agglom- 


These important fuel-saving main- 

tenance-reducing features are ob- 

tainable with Enco boiler baffles—. 

and only with Enco baffles. 

+ Streamlined gas flow 

+ Uniform gas flow 

- Elimination of bottlenecks 

+ Reduced draft lesses 

+ Higher heat transfer 

+ Cleaner heating surfaces 

+ Less use of soot blower 

+ Special provision for expansion 

+ Easy tube replacement 

+ Adaptable to any water-tube 
boiler, fired by any fuel 

Each application is designed on the 

basis oF more than a quarter cen- 

tury of experience in this special- 

ized branch of power engineering. 

Installations are made by skilled 

mechanics. 


THE ENGINEER CO. 


75 WEST STREET, NEW YORK 6, N.Y. 


In Canada: Rock Utilities Lid., 80 Jean Talon St. W., 
Montresi, P. Q. @c-s06. 
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| Dearbo 
| [Hinois. | Department of Chemical En- 

ginecring and Water Consultant, Michi- 
| gan State College. 


erates. 

Processes such as bonderizing, elec- 
troplating and mirror silvering, which 
require chemically clean surfaces, 
may be adversely affected by pres- 
ence of filming amines in condensate 
used for rinse operations. 

In isolated instances, filming amine 


treatments have been reported to | 


cause erratic operation of electrically 
operated liquid level controls, through 


film formation on electrode surfaces. | 


This changes the cell constant, and 
produces misleading indications. 


Methods of eliminating this latter | 
| difficulty by removal of filming 


amines ahead of conductivity cells 


| are being studied. 


Filming amine treatment of steam 
improves heat transfer rate in heat 
exchangers, both by eliminating cor- 
rosion deposits and by apparently 
promoting dropwise condensation of 
steam. When transferring heat to 


| certain liquids, or materials such as 


wet paper, substantial increases in 
heat transfer efficiency may be real- 
ized. However, careful analysis of the 
heat transfer system is necessary be- 
fore one can economically justify the 
use of these materials on the basis of 


_ improved heat transfer. 


* Director, Research and Product De- 
velopment, and ** Directing Chemist, 
rn Chemical Company, Chicago, 





CLASSIFIED ADVERTISING 





Coal Association Executive 
Sales Engineering Service 


The Nations} Coal Aj sociation is seeking an 
executive, a qualified engineer, to direct ad- 
ministrative and promotional activities in 
field sales engineering service in furthering 
the use of coal to industry. Must have ex- 
perience related to the usage of coal, prefer- 
ably in industry, an understanding and ap- 
preciation of the economics of coal, and 
possess a strong personal makeup. Ability 
to deal with people, develop selling programs, 
and plan and direct organizational efforts. 
Engineering degree preferred. Age 30-50. 
Growth opportunity. Compensation appro- 
priate for a qualified man. Please send reply in 
detail in confidence to Market Promotion Com- 
mittee, Box 1697. Power ENGinesrtine, 110 
South Dearborn Street, Chicago 3, Illinois. 











INDEPENDENCE | 


POWER ENGINEER WANTED 


Power Engineer, with proven ability to direct the 
efficient and woe Beet vol operation and maintenance 
of steam and electrical generating equipment. Open- 
ing is with a medium sized paperboard mill super- 
vising upwards of twenty men. Give complete 
resume of education and experience stating age 
and salary expected. All replies confidential. Box 
1698 Power ENGIneerine, 110 South Dearborn 
Street, Chicago 3, Lllinois. 


Sign Your 
DECLARATION of | 








a 
U.S. SAVINGS | 





THE LUMMUS COMPANY 


Engineers and Constructors 





385 Madison Avenue, New York, N. Y. 


Chicago — Houston — London — Paris—- 
The Hague — Montreal — Caracas — Bombay 





J. E. SIRRINE COMPANY 
Engineers 
Gleckio Power Floats, Industrial, Plants,” Me- 


chanical and Operating 
Plans 





Surveys, Appraisals 
Reports 

















All sizes to fit your gages 
WATER COLUMN x GAGE CO. 
LIVINGSTON, N. J. 
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Series Capacitors | 
Eliminate Voltage 


Fluctuations in 
Industrial Plants 


By T. H. McGREER * 


MODERN MANUFACTURING meth- 
ods require good voltage regulation, 
yet many processes cause intermit- 
tent, but severe voltage fluctuations. 

Series capacitors are often the best 
and most economical solution, and 
in this paper, the author argues a 
strong case in their favor. 

Briefly, the principle of series ca- 
pacitor operation is to place capac- 
itor in series in the line sized so that 
the capacitive reactance is approxi- 
mately equal to the series inductive 
reactance that it is desired to cancel. 

The author describes in detail the 
method of determining correct capac- 
itor, and deals fairly with the dif- 
ficulties associated with this method. 
At the end of the paper he makes the 
following conclusions: 

1. The series capacitor is often the 
most economical solution to a serious 
voltage problem. 

2. It is effective against steady- 
state voltage drops but is usually 
economical only as a remedy for 
rapidly fluctuating voltage condi- 
tions where a regulator is ineffective. 

3. It is the only solution that can 
be used to completely eliminate volt- 
age fluctuations at a load point such 
as at B in the example. 

4. It must be located with care to 
prevent undesirable voltage rises. 

5. It requires suitable protective 
equipment. 

6. Occasionally it gives rise to 
serious low frequency resonant con- 
ditions that are almost universally 
remedied by a resistor. 

7. Carefully applied, it is a most 
useful device and deserves more use 
than has been made of it in industrial 
practice. 

* Sargent and Lundy, Engineers, Chi- 
cago. 


Mobile Electric | 
Automatic Generating | 
Equipment for Utilities 


By E. A. ARMSTRONG * 
and K. O. BOWER { 


ORIGINALLY, the idea to build mo- 
bile diesel generating equipment for 
the utilities took form at Electro- 
Motive Division of G-M when a 
utilities executive inquired whether 
or not the first-cost and operating 
economies of diesel-electric locomo- 


* Consultant. 
+ A.C. Control engineer, Electro-Mo- 
tive Division, G-M, La Grange, Ill. 
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Southern HELPS INDUSTRY 


lower Steam Costs through 
Right Coal Application 


Steadily increasing tonnage shipped to industrial and 
power companies of all classes testifies to this. You are sure 
of the right coals. Southern has fourteen big producing 
mines—10,000,000 tons annually. They're strategically located 
for diversification and availability —in leading mid-western 
bituminous coal fields. Your coals are clean, uniform — 
washed, dried, dust-treated and precision sized. Quality 
controlled to strict industrial specifications, their efficient 
performance doesn't end with the trial test in your boilers, — 
It is continuous day after day, dependable, economical — 
a fact constantly being demonstrated in all types of 
burning equipment. You'll make savings with Southern's 
premium coals—backed by the tremendous resources and 
conscientious service of a responsible company. 


SEND FOR THIS FREE BOOK 


“Coal and its Combustion’’—written by Joseph Horrington, 
Southern’s eminent engineering counsel, noted authority on 
Coal; its chemistry, preparation, efficient utilization and handling. 


YOU CAN RELY ON SOUTHERN’S ENGINEERED INDUSTRIAL COALS 


CA [2 O/ 
Feitheern (cal OWL Cl ' G, Ye 


GENERAL OFFICE: 333 NORTH MICHIGAN AVENUE * CHICAGO], ILLINOIS 
OFFICES IN: LOUISVILLE, MEMPHIS, NASHVILLE, ST. LOUIS 
SINCLAIR COAL COMPANY, KANSAS CITY 5, MO., WESTERN REPRESENTATIVE 
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Oil Burners 
OF THE STEAM AND 


MECHANICAL TYPES 
NOW COMBINED INTO 


Dual Stage 
BURNERS 


Now, at last, the inherent advantages 
of both systems of fuel oil atomization 
are profitably yours .. . within the one, 


new NATIONAL AIROIL Dual Stage 


Burner. 


43 years of combustion equipment de- 
sign and manufacture are in back of the 
Dual Stage Oil Burner ... and, it has 
been thoroughly tested and proved in 
the field for firing: Petroleum Processing 
Heaters; Rotary Kilns; H.R.T., Scotch 
Marine and Water Tube Boilers; etc. 


Available in three sizes, the NATIONAL 
ATROIL Dual Stage Burner fires all 
grades of fuel oil from No. 2 to No. 6, 
with a ready capacity of 80 to 300 g.p.h. 
Further, for a perfect flame pattern, we 
would recommend using with the Dual 
Stage Burner either the NATIONAL 
AIROIL Universal Register for forced 
draft or, the NATIONAL AIROIL Tan- 
dem Unit for natural or induced draft 
furnaces. 


Get detailed description, illustration, and 
specifications in NATIONAL AIROIL 


Bulletin 25. 


OlL BURNERS and GAS BURNERS for industricl 
power, process and heating purposes 

stEAM ATOMIZING OL BURNERS 

SLUDGE BURNERS, Steam Atomizing 

MOTOR-DRIVEN ROTARY Oll BURNER 

MECHANICAL PRESSURE ATOMIZING OIL 
BURNERS 

DUAL STAGE, combining Steam and Mechanicol 
Atomization 

LOW AIR PRESSURE OlL BURNERS 

AUTOMATIC OL BURNERS, for small process 
furnaces and heating plants 

GAS BURNERS 

COMBINATION GAS & OlL BURNERS 

FUEL OIL PUMPING and HEATING UNITS 

FURNACE RELIEF DOORS 

AIR INTAKE DOORS 

OBSERVATION PORTS 

SPECIAL REFRACTORY SHAPES 


—\0N¢ y 


Established 1912 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1268 E. Sedgley Ave., Philadelphia 34, Pa. 


S. W. Division: 2512 So. Bivd., Houston 6, 
Texas 


Incorporated 1917 
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| standby power, 
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tives might be applied to power gen- 
eration. The industry’s growth as- 
sured a constant and high demand 
for capacity growth, but the locomo- 
tive-type unit was only being made | 


| in the 1000-kw range. Could a unit | 
| of this size fit into the utility picture? 


This paper presented information 


| on how a mobile and automatic diesel 
' set could do just that. Furthermore, 
| the paper reflected a very mature | 
' and comprehensive study which was | 
| itself as noteworthy as its conclusions. 
| The study resulted in the conception 
of a new tool for automatically boost- | 


ing voltage, providing emergency or 
or meeting peak 
power requirements at or near the 


| load center. 
| Justification of such units cannot | 
| be taken as a matter of opinion, but 


must be the result of individual eco- 


nomic studies for each installation. 


St. Lawrence Seaway — 
Progress Report and 
Economic Outlook 


| By RAYMOND F. STELLAR * 


HYDRAULIC INFORMATION about 


| the Great Lakes-St. Lawrence basin 


is given in the first part of this paper. 


Figures are quoted to show where the | 


large drops in head occur along the 
river, and depths, flows, and other 


| general information is given about | 
| the five great lakes and existing chan- 


nels between the lakes and along the 
existing waterways. 

The following figures for 1953 com- 
merce at a few selected ports are in- 
teresting: 


Tons 
77,000,000 
38,000,000 
32,000,000 
22,000,000 
25,000,000 
23,000,000 
15,000,000 

8,000,000 
40,000,000 
42,000,000 


Duluth-Superior 
Chicago 
Toledo 

Buffalo 

Detroit 
Cleveland 


Milwaukee 
New Orleans 
Baltimore 
New York 


The power development will in- 
clude a semi-outdoor powerhouse 
3230 ft long, to extend from the lower 


end of Barnhart Island, in the Inter- | | 
| national Rapids Section, near Mas- 
| sena, New York, to the Canadian 
| mainland, and a spillway dam 1800 

ft long connecting the upper end of | 
| the island with the U. S. mainland. 


Average ultimate head at the pow- 
erhouse will be about 85 ft. Average 
flow is about 240,000 cu ft per sec 
ranging from 323,000 cfs to 154,000 


| efs. The powerhouse will have 32 


generators with an aggregate installed 
eapacity of 1,880,000 kw. Annual 


| generation will average 13 billion 


* Engineer, St. 


139,000,000 | 





Lawrence Seaway De- 
| velopment Corporation. i 


ERNST 


SIGHT FLOW INDICATORS 
“See What Goes On Inside” 

For insertion into pipe 

FOR EVERY APPLICATION 


BRONZE, IRON, STEEL, 
STAINLESS STEEL 


Cylinder with 
Impeller 


& 


FIG. E-57 
Double 
Window 


FIG. E-811 
Flapper 


FIG. 17-28 
Cylinder 


FIG. 215 
Flanged 


FIG. 212 
Visibility 
Welding 
Neck or 


FIG. E-1810 
Rotating Wheel Type 


All sizes up to 6” Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 
LIVINGSTON, N. J. 
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Consult us for: 


CHIMNEYS 
FURNACE WORK 
BOILER SETTINGS 


a eS 
Fac — 
o-@ 
bd mete, . 


AMERICAN “CHIMNEY CORP. 


143 Fourth Ave New York 3 N Y 

BRANCHES: CHICAGO 
BOSTON © PHILADELPHIA ®@ 
DETROIT e RICHMOND, VA. @ CINCINNATI 


CLEVELAND 
OHIO 
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TAYLOR 
COMPARATORS 


"never 
knew 
. 1.) BOILER 
Yee) WATER pH 
Wad, and 
PHOSPHATE TESTS 
could be so easy!” 


Just fill 3 test tubes | ; 
with the sample to 


be tested and place 
them in the base... 


add reagent to 
middle tube only... 


place color stand- 

ard slide on base. 
Move the slide 

across until the ha 
colors match and... | _ 


the = 


You can make pH, chlorine, 
phosphate or nitrate determina- 
tions with these 3 easy steps with 
Taylor Comparators. Complete 


water analysis, including fluo- 
rides, is only a little more de- 
tailed when you use a Taylor 
Water Analyzer. Taylor sets are 
lightweight, durable, portable. 
Many different tests can be made 
on a single base. Best of all . . . 


COLOR STANDARDS 
ARE GUARANTEED 


Taylor liquid color standards carr 
an unlimi guarantee against fad- 
ing, thus there’s no chance of me- 
chanical inaccuracy. Since a complete 
set of standards for any one deter- 
mination is enclosed in a sturdy 
pone slide, there’s no need to 
andle fragile single standards. 


SEE YOUR DEALER for Taylor sets or 
write direct for FREE HANDBOOK, "Mod- 
ern pH & Chlorine Control.” Gives theory 
and application of pH control, illustrates 
and describes full Taylor line. 


AND 
co. 


W. A. TAYLOR 
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kwh, to be divided equally between 


| Hydro-Electric Power Commission 


of Ontario and the Power Authority 
of the State of New York. At site 
generation cost is expected to average 
about 4 mills per kwh or less. 

Work has already commenced on 
the initial contracts for the power- 
house and spillway dam, as well as on 
a number of other items. 


Operating Experience 
with Incremental 
Cost Computer 


By E. D. EARLY * 


PRIOR TO June, 1954, the Southern 
Company system (Alabama, Georgia, 
Gulf, and Mississippi Power Com- 
panies) was coérdinated in its opera- 
tion by schedules prepared 12 to 24 
hours in advance. 

In June of 1954, however, the new 
concept of continuous evaluation and 
load scheduling was put into effect. 
The speaker developed the principle 
of operation for a simple, compact, 
easily-operated analog computer 
which was subsequently designed and 
built by Leeds and Northrup. Its ob- 
ject was to determine the proper load- 
ing of each generator in the system 
for the minimum system power sup- 
ply cost, while giving consideration 
to minimum generation requirements 
for area protection. That this is not a 
simple task is indicated by the fact 
that the machine must solve 30 non- 
linear simultaneous equations, each 
of which has some 30 variables, plus 
maximum and minimum values for 
generation of each unit. The size and 
complexity of the unit was decreased 
by making the power system itself a 
part of the computer. Though the 
system is designed to automatically 
load each generating unit at its opti- 
mum generation, it will not go on full 
automatic duty until 1956 — and 
then only for 4 to 8 steam plants 
with 1- to 1.8-million kw capacity. 

It should be remembered that this 
computer is primarily concerned with 
the cost of delivered power, therefore 
the cost of fuels at the different plants 
is as important in its calculations as 


the heat rates, transmission losses | 


and location of loads. 
“Early Bird,”’ as the computer has 
been named, has proved itself ef- 


fective by holding the incremental | 
| cost of delivered power from all | 
| sources operating within their regu- 


lating range equal to within + 0.1 
mill. It was expected that minimum 


| Savings would amount to $25 per 
| hour over what could be achieved 
| merely with good practice. Experi- 


ence shows savings of $20 (peak load) 
and $40 (valley) per hour, or not less 
than $200,000 per year. 


Pool. 





| 
| 


| 





* Manager, Southern Company Power | 


| UNMATCHED ACCURACY | 
...in over 1000 

different 

manometer 


| 


pressures 


Add to the 
promising accuracy 


of Meriam Manom- 


uncom- 


eters the availabil- 


ity of-a specific form 


suited to 


The re 


most 
applicatior Ww 
sult is simple, practi- , 
cal and permanently 
accurate instrumen- 


tation it lowest 


for 


cost 
vacuums 


proces 


tory need 
Send for Bulletin C-12. 


Meciam Manomeler Insirumentation 
fat pressures, vacuums, 
flows, liquid levels 


INSTRUMENT COMPANY 


10920 Madison Ave. - Cleveland 2, Ohio 
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Sd water se seccctesecocoscces 


AMERICAN CHAIN & 





——Wdjustabie— 
SPROCKET RIM 
with CAaiz Guide 


Control out-of-reach overhead valves 
right from the floor! No more climb- 
ing on ladders, balancing on boilers, 
perching on workbenches or ma- 
chines. Prevent accidents and costly 
claims — also save fuel, steam and 
money. - 
Only four simple, quickly-assembled 
parts installed and operating in only 
a@ few minutes, Babbitt Adjustable 
Sprocket Rim with Chain Guide — 

®@ Fits all valve wheels 

@ Simplifies pipe layouts 

@ Eliminctes risky climbing 


Range of 10 adjustable sizes fits all valve wheels from 2 to 30 inches 
diameter, with rising or non-rising stems. 
Call your Industrial Distributor. He carries complete stocks. 


NEW BEDFORD, MASSACHUSETTS 
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YOUR FINGER IS ON 
THE PULSE OF 
YOUR BOILERS 
ARAL 
ELLISON 
DRAFT GAGES 


ON THE JOB! 


Proper combustion of fuels is de- 
pendent upon draft—Ellison Gages 
show you the draft condition at all 
times—they are easier to read, ac- 
curate, dependable. 


Straight-line and Dial types—bell 
actuated and diafram actuated—built for durability and accuracy. 
Exclusive features such as*transluscent glass scale, unitized mechanism 
that can be slipped out of ‘case, practical illumination, nonfogging 
and dust sealed. A bank of Ellison Straight-Line Draft Gages at the 
South Shore Destructor Plant, Brooklyn, N.Y., is shown. Send for 
Bulletins 122 and 124. 


ELLISON DRAFT GAGE CO., INC. 


550W. MONROE ST. Since 1896 CHICAGO 6, ILL, 


The Ellison Line Also Includes: 
Draft Gages, Bell and Diafram—Inclined Draft Gages—Portable 
Inclined Vertical Tube Gages—Vertical Tube Gages—Oil, Heavy 
Liquid and Mercury—Single and Multi-Tube-Saturator Gages— 
U Gages—Stationary and Portable—Air Filter Gages—Dial and 
Inclined Tube Types—Pitot Tubes—U Path Steam Calorimeters— 





Asbestos- Protection 


gives longer 
life to every 
U.S. MOTOR 


Asbestos, Nature’s only incombustible fiber, insulates U.S. 
motor windings. Asbestos effectively resists burnouts be- 
cause it will withstand high operative temperatures, proved 
by 30 years of performance. Materials commonly used for 
insulation will carbonize, whereas asbestos remains in- 
vulnerable to heat attack; hence longest life! 


"What's cookin'?* 
4377 “The U. S. stator is pre-baked several 
A hours to drive off every trace of 


A, 
moisture before insulating.’ 
oh WAAAY Oo 





"What's the dunkin’ for?” 

“The stator is vibro-dipped in 
Asbestosite; wires electrically 
vibrated distribute insulation.’ 








“Are you bakin’ it again?” 

“The second baking is applied for 
12 hours to season Asbestosite 
and position wires.” 


"You already dipped it once.” 

“A second dip into the Asbestosite 
bath is made, to build up 
thickness of insulation” 


"Nothing half-baked about 
“Dp this, is there?® 
“Right! A third baking cures the 
second coating to further 
protect windings:” 


"Wow what?” 
“Windings are gun-sprayed with 


Asbestosite to form 
a smooth surface?’ 














"Here we go again!* 
“Yes, further baking for 3 hours 


hardens the coating to more 
completely protect windings:’ 


“Were comes the gun again!” 


A final spray of asbestos compound 
is applied to provide very hard 
moisture-resistant finish” 


LAWS tua 

















Portable Gas Analyzers-Orsat Type 
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"This is where / came in.” 

“A fifth and final bake of 12 hours 
insures impervious surface 
of coil insulation” 


—O.. 


A AA MANY 


Exclusive in all 


U.S. MOTORS 


For Booklet(s) showing advantages of Asbestos-Protection 
in Varidrives, Uniclosed Motors, Totally-Enclosed Motors or 
Syncrogear Motors write: Dept. PE-5 
U.S. ELECTRICAL MOTORS Inc. 
P. O. Box 2058, Los Angeles 54, Calif. or Milford, Conn. 
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h EWS IN TEMPERATURE MEASUREMENT AND CONTROL! 


HAGAN MODEL"P” AMPLIFIER SETS NEW RECORDS FOR 


SPEED 


FULL SCALE RESPONSE IN 0.1 SECOND 


ACCURACY | 


PLUS OR MINUS ‘4% OF INPUT RANGE © 


LOW MAINTENANCE 


NO SLIDE WIRES — NO REVERSING MOTORS 


CONTROL 


WITH HAGAN ELECTRO-PNEUMATIC CONVERTER 


The Hagan PowrAmp Model “P” DC Amplifier boosts over-all steam plant 
efficiency by making possible more precise temperature control. Use the 
Model “P” to control . . . reheat steam temperature . . . superheat steam 
temperature—to measure .. . flue gas temperature . . . tube metal tem- 
perature ... electrical power . . . pressure. 

Because of its feedback stabilized circuit and its drift-free linearity, the 
Model “P” provides the steam plant operator with a new and highly efficient 


method of temperature measurement and control. 


mi HAGAN CORPORATION 


HALL HAGAN BUILDING - PITTSBURGH 30, PENNSYLVANIA 
BUROMIN 


CALSon Boiler Combustion Control Systems + Ring Balance Flow and Pressure Instruments + Metallurgical 
Furnace Control Systems - Control Systems for Aeronautical and Automotive Testing Facilities 
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HAGAN POWRAMP 
MODEL “P’” DC AMPLIFIER 


Send for Hagan Bulletin 
MSP 111.1 for the full story 
on this versatile and 
money-saving instrument. 
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Fewer Parts 
Mean 


Floorstand Motor Unit... control 
motor, limit switch and push 
yn station. 


Simple, durable mechanism of Chapman’s Motor Unit. 
Handwheel remains stationary during motor operation. 


IN CHAPMAN MOTOR UNITS 


Installation is fast and simple. The floorstand 


Chapman’s simple and rugged Motor Unit gives 
accurate, trouble-free control of large valves and 
sluice gates. It has approximately half as many 
parts as any other unit. Its simplified design, low 
speed motors and low-ratio, stubtooth gears com- 
bine to give positive operation without drift, in 


any position and under all conditions. 


unit comes completely wired, ready to connect to 
leads. Limit switch has micrometer adjustment for 
exact pre-setting for seating tightness. Motor 
Units operate smoothly under the most adverse 
conditions. All units are weather-proof and steam- 


tight. Write today for new Catalog 51. 


The Chapman Valve Manufacturing Co. 
INDIAN ORCHARD, MASSACHUSETTS 
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Control for Permutit Precipita- 
tor, filters and water softeners. 


Panel for operation of two 
Permutit ion exchange units. 


Control for Permutit Precipitator, hydrogen-cycle 
softeners and 2 mixed-bed demineralizing units. 





Cubicle for Precipitator which 
clarifies and softens water. 


Control for Precipitator and 
2 mixed-bed demineralizers. 





Control for Permutit soften- 
ers (hot process) and pumps. 








Panel for operation of three 
mixed-bed demineralizers. 


Control for Permutit soften- 
ing equipment (hot-process). 


Alarm system for Permutit 
two-step demineralizers. 


Graphic control for eight Permutit ion exchange units 
for demineralizing sugar solutions in a large refinery. 


Control for Permutit two-step 
demineralizing equipment. 


Permutit control panel for four gravity filters installed at 
the new generating station of a large eastern utility. 


Why we make our own panels: 


As a result, we talk in terms of over-all results. And 
you get complete service from one source. 

For further information, write to: The Permutit 
Company, Dept. PE-5, 330 West 42nd St., New York 
36, New York. 


Life might be simpler if we “farmed out” our control 
cubicles and instrument panels . . . but we like to build 
every major component of a PERMUTIT water-condi- 
tioning or ion exchange system . . . so that we know it 
will do its specific job properly. 

That’s why these panels . . . and the hundreds of 
others in power plants, chemical process plants, manu- 
facturing plants and municipal water works . . . are 
designed by Permutit engineers and assembled, wired 
and piped in Permutit factories. 

That’s why we design and build our own special 
parts such as multiport valves, strainer systems and 
chemical feeders. That’s why we make our own ion 
exchange resins. 


WATER CONDITIONING + ION EXCHANGE 
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